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ABSTRACT 



The 1981 National Career Development Study was designed to provide specific 
information about the factors that influenced the career decisions and career 
development patterns of contemporary engineers. Large numbers of graduate 
engineers (Nr2853) and beginning student engineers (N=980) from all over the 
country completed one of two survey instruments, both designed to measure many 
demographic, cognitive, affective and behavioral factors. Subjects also com- 
pleted the Strong-Campbell Interest Inventory (SCII) and/or the Purdue Interest 
Questionnaire (PIQ). 

Both graduate and beginning student engineers indicated that their career 
decisions and job values were influenced strongly by intrinsic and extrinsic 
work-related factors. Moreover, male graduates and students were more influ- 
enced by technical activities and hobbies than women graduates and students 
were; women were influenced by a wider variety of factors. Graduates and begin- 
ning students in general also expressed relatively high self-images, especially 
regarding their mathematical, science and problem-solving abilities. Most gra- 
duate engineers were satisfied with their work. Only a few sex, ethnic and 
field differences were noted in the employment and professional activities of 
the graduates. Women engineers with 10 or more years of experience reported 
lower salaries and were less ILkely than their male peers to have managerial 
positions. Many other interesting results wera generated by the graduate and 
student engineer surveys. 

SCII results suggested that behavioral descriptions of the typical graduate 
and student engineers are similar. However, graduates tended to have more 
interest in practical -scientific endeavors and less interest in social- 
persuasive roles than did student engineers. Scores for men and women students 
and graduates tended to diverge most on the Realistic and Artistic Theme Scales. 
Men and women students and graduates had interest profiles similar to SCII male 
and female engineering norm groups. It was apparent that different norms for 
men and women are required for the two SCII Engineer Scales. Results also indi- 
cated that the PIQ is particularly useful in identifying differences in 
Interests among graduates and beginning students in various engineering fields. 
New valid and reliable scales for the PIQ were developed to identify identify 
functional and educational interests. 

The national graduate and beginning student samples also provided cross- 
valMation for the PIQ which was normed and validated on Purdue University 
engineering and nonengineering transfer students. Engineering Specialty Scales 
were effective in discriminating among aeronautical, agricultural, chemical, 
civil, electrical, environmental, industrial, mechanical, nuclear and resource 
engineers. Therefore, employed together, the PIQ and SCII provide complementary 
information useful in making engineering-related career decisions. 
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Although representation of women and minorities in engineering has been 
increasing markedly during the pa3t decade, relatively little is known about the 
specific factors that influenced their career choices. There is also a need to 
understand the employment characteristics and professional activities of 
engineers, because prospective students, school counselors and others frequently 
ask what engineers really do. Knowledge of the factors that influenced the 
career decisions of both women and minority professional engineers will be an 
important tool for guiding more women and minorities toward careers in engineer- 
ing. Consequently, the present study was designed to provide specific informa- 
tion about factors that influenced the career decisions of contemporary profes- 
sional engineers and beginning engineering students. 

MAJOR RESEARCH ISSUES AND QUESTIONS 

People tend to select occupations that are congruent with their personal 
orientations. These, in turn, are determined by their interests, the influence 
of parents and /or other significant persons, achievement and motivation pat- 
terns, vocational images and so forth. In career development research, much 
attention has been paid to the study of occupational interests, and the interest 
inventory is one of the major tools that counselors employ in helping individu- 
als explore, clarify and solidify their career decisions. However, the use of 
interest inventories for guiding women into non-traditional fields has received 
a groat deal of criticism during the past decade because of inadequate normative 
data for this population. Normative data based upon minority populations also 
a re Ina d eq ua te . 

Another issue of importance to career development research is that vari- 
ables related to situational and institutional constraints upon career choice 
have rot been emphasized (Sweet, 1974). Social class, race/ethnic group, sex 
and other situational-status factors may be important in influencing and deter- 
mining occupational choice, but studies rarely isolate these factors in testing 
theories of career development (Tittle & Denker, 1977). Consequently, the goals 
of career exploration for both women and men might be achieved more completely 
than they are at present if relevant information were available. These data 
should indicate the inter-relationships among occupational interests, 
situational-status variables, behavioral variables (e.g., work experiences, hob- 
bies, educational level, professional activities, recreational activities, 
etc), cognitive variables (e.g., grades and aptitude test scores) and such 
affective characteristics as career commitment, level of aspiration and percep- 
tion of ;ielf and others. 

In view of the dynamic and changing roles of both women and men in contem- 
porary society, existing information concerning factors affecting career deci- 
sions may be so dated that it has little or no value for helping people to make 



realistic career choices. Moreover, very little career information, even out- 
dated information, is available for the various fields of engineering. The fol- 
lowing observations are relevant to the problems involved in attempting to 
improve access to engineering and science careers for women and minorities. 

1. Interest Inventories are one of the primary counseling tools used for 
career counseling in the United States and Canada. 

2. Current interest inventories are being criticized for their possible sex 
and ethnic biases, because existing normative data are based largely upon 
white males, especially in engineering and science fields. 

3. Information is needed regarding not only current and potential sex and eth- 
nic biases in interest inventories but also methods for eliminating such 
biases. 

4. Current interest inventories have limited value for helping engineering 
students make career decisions regarding a specific field or function 
within engineering. 

5. Information is needed concerning possible similarities and differences in 
career development patterns between men and women engineering students and 
professional engineers and between those within the various fields and 
functions- of engineering. 

The present investigation Ls focused upon these Issues. 
Purposes of the Present Study 

It was expected that this study would provide a great deal of contemporary 
information regarding the above issues by (1) providing up-to-date normative 
data on the interests of both women and men engineering professionals and stu- 
dents for each major field of engineering, (2) identifying and eliminating any 
sex or ethnic bias already existing in selected interest inventories and (3) 
examining possible relationships between the interests of professional and stu- 
dent engineers and selected s ituational-status, cognitive, affective and 
behavioral variables concerning career choice and career development. 

Specific Research Questions 

The following specific research questions were investigated in the present 
study: 

1. When classified according to (a) sex identification, (b) ethnic identifica- 
tion and (c) major fields of engineering (e.g., chemical, civil, electrical 
and mechanical), how do professional engineers differ from each other in 
terms of their responses to selected situational-status, cognitive, affec- 
tive and behavioral factors related to career choice, as measured by the 
National Engineering Career Development Survey for graduate engineers? 

2* When ordered according to (a) sex identification, (b) ethnic identification 
and (c) preferred major engineering field (e.g., chemical, civil, electri- 
cal and mechanical), how do beginning engineering students differ from each 
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other tr. selected situatior.al-status, cognitive, affective and behavioral 
factors related to career choice, as measured by the Pre -Engineering Career 
Survey for student engineers? 

3. How do beginning engineering students differ from professional engineers in 
terms of selected career-development factors, as measured by their respec- 
tive survey instruments? 

4. In what ways do professional engineers differ from each other in terms of 
their inventoried interests, as measured by the Strong- Campbell Interest 
Inventory (SCII) and the Purdue Interest Questionnaire (PIQ), when 
engireers are classified by (a) sex identification, (b) ethnic identifica- 
tion and (c) major fields of engineering? 

5. When classified according to (a) sex identification, (b) ethnic identifica- 
tion, and (c) preferred major engineering field, how do beginning engineer- 
ing students differ from each other in terms of their inventoried 
Interests, as measured by the SCII and PIQ? 

6. In what ways, if any, do professional engineers differ from beginning 
engineering students in inventoried interests? 

7 Are the inventoried interests of the contemporary sample of professional 
engineers congruent with current SCII normative data derived from an early 
sample of professional engineers and with PIQ normative data obtained from 
Purdue engineering students? 

8. Do beginning engineering students who have expressed their commitment to 
engineering differ from those who have not committed themselves to a career 
in engineering in terms of their interests and selected situational-status, 
cognitive, affective and behavioral factors related to career choice? 

In addition to the above questions, another issue was examined in the first 
phase of this study. This question concerned the value of the SCII and PIQ for 
assisting special groups of pre-college students (11th-grade men, women and 
minority students) and first-year college engineering students (women and minor- 
ity groups) in formulating plans for and making commitments to engineering. The 
data for these groups were presented in the Progress Report presented to the 
National Science Foundation in December 1981. 

IMPLEMENTATION OF THE STUDY 



Project Management 

The personnel who worked on this project remained essentially the same as 
identified in the Initial proposal for this study and its subsequent modifica- 
tion Dr. William K. LeBold served as the overall director and coordinator of 
the 'project. Dr. Kathryn W. Linden, co-principal investigator in charge of the 
professional engineer phases of this study, served primarily as consultant to 
the nroject because of illness during most of the past two years. Dr. Carolyn 
M Jagacirski, who earned her Ph.D. in Education and Psychology from the Univer- 
s <fc y of Michigan in 1978, was in charge of the professional engineer phases of 
this study in place of Dr. Linden. Kevin D. Shell, who recently completed his 
Ph.D. in Psychology at Purdue (1982), has been responsible for the freshman 
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engineering phases. 
Plan of the Report 

This report will focus primarily on the results of our analyses of the sur- 
veys of graduate engineers and engineering students and the interest inventories 
employed with both groups in the major study. However, a summary of the 1980- 
1981 pilot studies is presented first in order to highlight the work that was 
needed to set the stage for the major study. Following a short description of 
the design and development of the major studies, the results of the graduate 
engineer survey are presented. A comparable section describing the results for 
the freshman engineering student sample is presented next. Primary analyses of 
the surveys concerned comparisons of responses when respondents were classified 
by sex, ethnic group and field of engineering. Graduate engineers and students 
are then compared on selected survey items. 

Results derived from the two interest measures are presented and discussed 
next, first for graduate engineers and then for students. Comparisons between 
graduate and student engineers are made with respect to the various interest 
scales studied. Analyses of the interest inventory data are focused upon sex 
and field differences, as well as upon comparisons of the current interest data 
base with available interest normative data. 
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SUMMARY OF 1980-1 98 1 PILOT STUDIES 



During the first year of this two-year project, the following tasks were 
accomplished: (1) all subjects were identified for both initial (pilot) and pri- 
mary studies of graduate engineers and freshman engineering students; (2) the 
preliminary and final forms of the survey instruments were designed and 
developed for students and professional engineers; (3) the initial pilot phase 
of the professional engineer study was initiated and completed; (4) the primary 
phase of the professional engineer study was initiated; (5) the first stage of 
the primary phase of the freshman engineer study was initiated and partially 
completed; and (6) several field studies of pre-college and first-year engineer- 
ing seminars were completed. Details regarding each of the above accomplish- 
ments were presented^ in the Progress Report submitted to the RISE program of the 
National Science Foundation in December, 1981. Problems associated with initial 
sampling procedures and survey instruments were identified and discussed in 
detail in the Progress Report. However, these problems are summarized here in 
order that the sampling procedures and survey instruments employed for the final 
phases of this study may be understood clearly. 

Problems in Sampling Procedures for Pilot Studies 



Graduate Engineers . Several problems were identified in an attempt to 
obtain a representative sampling of four major engineering fields (chemical, 
civil, electrical and mechanical), an appropriate sex balance within field and a 
minority balance within field by sex. For chemical engineers, it was not possi- 
ble to obtain an age-experience balance between men and women, because the 
membership directory from which the names were obtained did not contain informa- 
tion on year of membership. Probably more serious than this problem, however, 
is the fact that it was extremely difficult to obtain an accurate list of minor- 
ity engineers. The only source available ( Black Engineers in the United States) 
was very dated (1973), and racial identification is not a factor included in the 
member descriptions presented in engineering society directories. In addition, 
attempts at obtaining mailing lists from minority engineering societies were not 
successful. 

Still another problem concerned identifying the sex of engineers when only 
names were available. The sex identification of approximately 10 percent of the 
engineers who participated in the pilot study proved to be erroneous, based upon 
first names usually associated with a given sex in the United States. Finally, 
the problem of inadequate mailing addresses was also significant. The addresses 
of approximately 20 percent of all subjects identified for the preliminary study 
turned out to be incorrect. Although the addresses of approximately 10 percent 
of these "lost" engineers were obtained finally by using first-class mailings in 
the follow-up conditions, a significantly large number of prospective graduate 
participants could not be located. 

All three of these problems were viewed to be serious enough to merit spe- 
cial attention in the sampling design intended for the primary study. The 
details regarding our attempts to deal with these problems are presented later 
in this report. 
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Beginning Engineering Students . The most serious problem associated with 
the preliminary sampling of beginning engineering students concerned difficul- 
ties in collecting data from some of the institutions. Consequently, minority 
representation within the total sample was much less than had been planned. A 
second, and possibly less serious, problem concerned the inclusion of sophomore 
and upper-class students in the sample. Non-freshman accounted for approxi- 
mately 10 percent of the total sample. Perhaps not a problem, but certainly an 
issue to be dealt with, involved gathering both end-of-year and beginning-of- 
year freshman data. These two samples were eventually pooled in order to 
increase the size of the undergraduate sample. 

Problems and Revision of Survey Instruments 

The major problem associated with the preliminary forms of the National 
Engineering Career Development Survey for Graduate Engineers concerned a need to 
adjust the length. The short form did not include a sufficient number of the 
factors specifically associated with career choice and career development, and 
the long form contained several items to which relatively few responses were 
made. However, even though the return rates for both forms of the preliminary 
survey form differed significantly when no follow-up procedure was employed, the 
return rates for both were quite similar when follow-up procedures were 
employed. 

Decisions were made (1) to retain all items that reflected content relevant 
to career choice and career development and (2) to delete those items that drew 
relatively few responses from engineers in the preliminary survey. Several 
items were edited in order to clarify the content, and some items were re- 
arranged. A facsimile of the final form of the graduate survey instrument is 
presented in Appendix A, together with marginal percentages for each item. 

Results derived from the three forms of the Engineering Career Development 
Survey for Students, employed for end-of-year beginning engineering students, 
also suggested that length of the survey was a problem. Consequently, a new 
two-page form of the survey was designed for beginning engineering students. 
Survey questions were deleted which had little relevance to the purposes of the 
study or which were inappropriate to beginning engineering students (who were 
without significant engineering experiences). A facsimile of the student survey 
is presented in Appendix B, together with marginal percentages for each item. 
No apparent problem arose from the efforts made to obtain representative samples 
of women freshman engineering students. However, the minority sample was 
smaller than expected. 
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DESIGN AND DEVELOPMENT OF THE MAJOR STUDIES 

In this section, the sampling procedures for the primary studies are 
described, as well as the survey instruments used. The research design and 
analysis procedures al3o are described. 

Sampling Procedures for Graduate Engineers 

In the early spring of 1981, a letter was sent to each of the major 
engineering societies requesting mailing labels for 500 male and 500 female 
engineers, matched by grade of membership (associate, member or fellow) and by 
year of initial society membership. Three of the societies (Institute of 
Electrical and Electronic Engineers, American Institute of Industrial Engineers, 
Inc. and American Society of Mechanical Engineers) were able to provide the 
requested separate lists of men and women, from which subsamples of members were 
drawn randomly. 

The American Nuclear Society provided a list of all of its women members 
who then were matched with a comparable group of male nuclear engineers. Four 
other societies (American Society of Chemical Engineers, American Society of 
Civil Engineers, American Society of Agricultural Engineers and the American 
Institute of Mining, Metallurgical and Petroleum Engineers, Inc.) were not able 
to provide separate lists of men and women. Instead, these four societies sent 
lists of recently affiliated members (approximately 2000 members over the past 
10 years), from which all women engineers in these societies were selected. A 
random sample of male engineers was then drawn from the engineering society 
membership lists and matched whenever possible with the women by year of member- 
ship affiliation. If the sample of women in a given society contained fewer 
than 100 names, an additional sample of men was selected randomly in order to 
increase the size of the total sample for a given society. 

The American Institute of Aeronautics and Astronautics was unable to pro- 
vide us with mailing labels. Therefore, the membership directory was employed to 
select a random sample of 100 women engineers and a matched sample of 100 men 
engineers. An additional group of 50 Members and 10 Fellows was selected ran- 
domly from this society (a procedure used also for obtaining the pilot sample of 
professional engineers). 

Special efforts were made to obtain adequate minority representation in the 
final group of professional engineers. The directors of minority programs in 
engineering schools that were identified by the "diversity score" procedure, 
used for the freshman engineer phase of this study, were contacted, and their 
cooperation was requested. They were asked to provide the names and current 
addresses (if known) of five women and five men who had graduated each year for 
the pa3t 10 years. If less than these numbers of minority engineers had gra- 
duated during a given year, more recent graduates were to be substituted to make 
up a total of 100 women and 100 men. Eight schools agreed to participate and 
subsequently sent in their lists of names. A small honorarium was paid to each 
minority director or their designate for this service. 

All of the above procedures were employed in efforts to control for sex 
balance by field and for minority balance by sex by field. It was hoped that 
the problems associated with using names alone to match men and women, as 
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encountered in the initial phase of this study, might also be alleviated by 
these procedures. Over 5,000 professional engineers were identified as poten- 
tial participants in this study. 

Mailing Conditions : Primary Phase . The final form of the graduate survey 
instrument and one Interest measure were mailed to the final sample of profes- 
sional engineers in June, 1981. The Purdue Interest Questionnaire (PIQ) was 
sent to approximately 80 percent of the engineers, and the Strong-Campbell 
Interest Inventory (SCII) was sent to the remainder. This PIQ-SCII imbalance was 
selected because another study (Shell, 1982) and the pilot study for the present 
research indicated that the PIQ could make better discriminations among 
engineering fields than could the SCII. A cover letter and return envelope 
(with postage) were also included in each package of materials. Bulk mail -ate 
was used, with a request for address corrections whenever* possible. 

Follow-up procedures, strongly suggested by the results of the preliminary 
survey, were employed with all engineers who did not respond to the initial 
mailings. One follow-up was sent in mid-July (1981), with a final follow-up in 
September, 1981. For the first and third mailings, the executive director of 
the society or Director of Minority Programs of the college /university co-3igned 
the cover letter. In several cases, the society or college/university letter- 
head was used. 

Returns -Primary Phase . Of the 5,142 engineers identified for our final 
sample, 4,761 had valid addresses. Approximately seven percent of the engineers 
in the final sample could not be reached, because the address we had on file was 
inaccurate, or the individual had moved and no forwarding address was available. 
Table 1 presents the return rates based on valid addresses ordered by society or 
university and sex. Overall, there was a 50 percent return rate. The return 
rates were generally higher for the societies (52* for males and 57% for females 
across all societies) than they were for the schools (31% for males and 30% for 
females across all universities/colleges). Most of the minorities in our sample 
were drawn from the universities and colleges; consequently, the low return 
rates from these groups were disappointing and limited our subsequent analyses 
of minority data. 

Sampling Procedures for Freshman Engineering Students 

During the spring of 1981, the first phase of the survey of engineering 
students was completed. The same complex sampling procedure was employed for 
the primary phase as was U3ed in the first phase of the study of student 
engineers. Although these procedures are described in the Progress Report 
(LeBold, Linden, Jagacinski & Sbrll, 1981), it seemed wise to include them here 
because of their complexity. Based upon the total number of full-time enroll- 
ments of students in engineering during the fall of 1979 (provided by the 
Engineering Manpower Commission of the American Association of Engineering 
Societies), all institutions having engineering programs were ranked according 
to the percentage of women enrolled. This rank-ordered list was then divided 
into four strata, with each stratum representing approximately 25 percent of the 
total number of women studying engineering. 

The first stratum included 16 institutions; the second involved 33 institu- 
tions; the third contained 52 institutions; and the fourth held 169 
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TABLE 1 

Response Rates of Graduate Engineers by Sex and Society/Instifcatton 



ENGINEERING 



VALID NUMBER ™ 

FIELD (SOCIE TY) SEX ADDRESSES RETURNED RETURNED 

55* 

32 

60 
63 

64 

59 

56 
65 

39 
48 

35 
l»1 

49 
63 

53 
60 

61 
58 

52* 

57 



Aeronaut Leal 


M 


136 


75 


(AIAA) 


h 


oo 


28 


Agricultural 


M 


296 


177 


( ASAF.) 


r 


Q 1 


57 


Chemical 


M 


367 


235 


(AIChE) 


F 


OO 




Civil 


M 




165 


CASCE) 


F 


289 


189 


Elec tr ical 


M 


296 


114 


(IEEE) 


F 


284 


137 


Min ing/Geolog ical 


M 


226 


80 


(3ME of AIME) 


F 




39 


Industrial 


M 


338 


167 


(AIIE) 


F 


285 


171 


Mechanical 


M 


281 


150 


(ASME) 


F 


285 


171 


Nuclear 


M 


80 


49 


(ANS) 


F 


80 


46 


Society 


M 


2313 


1212 


Subtotal 


F 


1641 


934 



MINORITY SAMPLE 



INSTITUTION 






City College of 


M 


76 


New York 


F 


8 


New Mexico 


M 


155 


State University 


F 


14 


University of 


M 


74 


Michigan 


F 


15 


Purdue 


M 


53 


Un ivers Lty 


F 


12 


University of 


M 


34 


F Lor id a 


IT 


5 


Tuskeege 


M 


53 


University 


P 


23 


University of 


M 


38 


Texas, El Paso 


F 


12 


11 1 inois Inst. 


M 


103 


of Technology 


F 


47 


Institution 


M 


691 


Subtotal 


F 


136 


Total 


M 


3004 




F 


1777 


Grand Total 


M+F' 


4731 
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13 17* 

2 25 

45 29 

11 79 

35 47 

7 47 

25 47 
6 50 

35 '12 

2 40 

13 25 

4 17 

26 30 

3 25 

22 20 

6 13 

214 31* 

41 30 

1426 47* 

975 55 

2401 50* 

20 
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institutions. The fourth stratum was eliminated from sampling consideration 
because of the relatively small number of engineering students (including women 
and minorities) in these institutions. From each of the three remaining st^ta, 
16 institutions were selected randomly for this study. To this list of 48 
institutions were added institutions with a wide diversity of engineering speci- 
alty programs and a large representation of underrepresented minorities. 

A scale was designed for the purpose of determining which engineering 
schools have the widest diversity with respect to number of different engineer- 
ing branches, specialties or fields. This scale was examined separately with 
respect to women and to each minority group. The six schools from each sampling 
stratum obtaining the highest "diversity" scores overall were selected for pos- 
sible inclusion in this study. To these 18 schools Were added seven others that 
had high minority representation and high diversity scores, bringing the total 
number of schools to be sampled to six first-stratum, eight second-stratum and 
eleven third-stratum institutions. 

In the winter of 1981, the Dean of Engineering at each of the 25 schools 
was contacted by letter and by telephone in order to request their cooperation 
for this study. Five first-stratum, five second-stratum and ten third-stratum 
institutions agreed to participate, making a total of 20 cooperating institu- 
tions. Data for this first phase were collected primarily to pre-test the pro- 
cedure, survey forms and items. Data were obtained from 17 of the 20 institu- 
tions which had agreed to cooperate, for a total of 1,424 student respondents. 
Based on the pre-test analysis, an abbreviated short survey form was developed 
and the 3ame institutions were invited to participate. This new sample was to 
be surveyed early in the fall before the beginning engineering students had much 
exposure to the engineering curriculum. Nineteen of 'Me original 20 institu- 
tions agreed to participate in Phase Two of the study. 

Mailing Procedures-Phase Two. In the latter part of August, 1981, 19 
University coordinators were sent packets of materials to be given to freshman 
students at their respective schools within one month of the beginning of 
classes. All packets contained a 2-page survey form, the Pre-Engineering Career 
Survey, the PIQ and a cover letter. In addition, 10% of the packets included 
the SCII. Copies of the survey form with marginal item percentages is presented 
in Appendix B. A total of 2,886 packets were sent. No follow-up procedure was 
used, because such a procedure would have placed an unreasonable demand on the 
coordinators. A time limit of four weeks was placed upon data collection, in 
order to minimize the possible influence of exposure to specific knowledge of 
engineering upon pre-college choice of engineering as a field. This time limit 
also contributed to the decision not to use a follow-up procedure. 

Phase 2 Returns . Of the 2,706 packets that were sent, 980 (35*) were 
returned. Most packets were returned during the first month of school, although 
some were returned as late as two months after classes started. Table 2 
presents the return rates by institution. These rates varied from approximately 
5 to 77 percent. Overall, the return rate was judged to be minimally satisfac- 
tory, considering that it was not feasible to use follow-up procedures. 
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TABLE 2 



ttesponse nate oy mst/it/U uion 


ior tne we 


-Engineering 


Career Survey 


INSTITUTION* 


PACK.fc.1 O 

SENT 


RETURNED 


DPD/TMT 

rbHCbNT 
RETURNED 


A 


494 


252 


51* 


B ' 


99 


41 


41 


C 


100 


11 


11 


D 


100 


47 


47 


E 


140 


82 


59 


F 


120 


23 


■ 19 


G 


98 


29 


30 


H 


119 


31 


26 


I 


100 


25 


25 


J 


180 


14 


8 


K 


90 


69 


77 


L 


130 


68 


52 


M 


90 


20 


31 


N 


150 


78 


52 


0 


106 


26 


25 


P 


90 


25 


28 


Q 


150 


52 


35 


Pi 


150 


7 


5 


S 

TOTAL 


200 
2706 


72 
980 


36 
35* 



*Names of individual institutions have been deleted in order to protect 
their* privacy. 
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Description of Survey Instruments 

The final form of the National Engineering Career Development Survey for 
graduate engineers contains 43 sets of questions, or items, classified into six 
categories: (1) demographic characteristics; (2) employment characteristics; 
(3) job satisfaction; (4) perceived employment opportunities for women and 
minorities; (5) career development factors and influences; and (6) self- 
perceptions of abilities and other personal characteristics. Some of the items 
merely require a check mark and or circle to indicate choice of response. Oth- 
ers require ratings on a given scale, and a few items have blanks for writing in 
appropriate responses. The final-item set permits respondents to write in their 
reactions to the graduate survey form, the interest inventory taken and other 
issue3 related to engineering. 

A. new two-page form of the student survey instrument was designed for 
beginning freshman engineering students. This instrument, entitled Pre- 
Engineering Career Survey, contains 21 sets of questions classified into six 
categories: (1) demographic characteristics of students; (2) general and 
specLfic career goals; (3) factors encouraging pursuit of engineering as a 
career; (4 ) perceived career field characteristics; (5) self -percept ions of 
abilities, habits and other personal characteristics; and (6) parental atti- 
tudes, education levels and occupations. Several of these item-sets parallel 
similar questions on the graduate survey instrument. 

Interest Measures 

The two interest Inventories used in this study were the S t rong-Campbe 1 1 
Interest Inventory SC II) and the Purdue Interest Questionnaire (PIQ). The SCII 
is one of the most commonly used interest inventories today. It is conserva- 
tively estimated that at least 1/2 million are administered annually and that 
its primary use is in providing guidance for college-bound students, college 
students and college-educated adults. The SCII (Campbell, 1974) represents an 
integration of the Strong Vocational Interest Blank for Men (SVIB-M) with the 
Strong Vocational Interest Blank for Women (SVIB-W) and was designed to elim- 
inate sex bias in the wording of items. 

The 325 items on the SCII are organized into seven categories: (1) occupa- 
tions; (2) school subjects; (3) activities; (4) amusements; (5) types of people; 
(6) preference between two activities; and (7) your characteristics. The SCII 
purports to measure six general Occupational Themes (Realistic, Investigative, 
Artistic, Social, Enterprising and Conventional), 23 Basic Interest Scales 
organized by the six themes, 162 Occupational Scales representing 85 specific 
occupations and two nonoccupational Specific Scales. 

The third edition of the Manual for the SVIB-SCII (Campbell & Hansen, 
1981), for use with the revised and expanded 1981 profile, reports standardiza- 
tion results based upon 162 occupational samples, half of which were men and 
half were women, containing a total of 40,197 people. Each occupational sample 
consisted of people who were "experienced, satisfied, capably functioning, and 
typically engaged workers of that occupation (Campbell & Hansen, 1981, p. vi) . ,? 
The 1981 SCII profile used in this study contains separate sex norms for the 
various Occupational Scales and combined sex norms for the general Occupational 
Themes and Basic Interest Scales. However, means, standard deviations and 




- 13 - 



standard -score Interpretive boundaries for men- and women-in-general samples are 
presented in the 1981 Manual for the general Occupational Themes and Basic 
Interest Scales. Although the SCII has separate engineering occupational scales 
for men and women, the inventory has not been useful in distinguishing between 
engineers in different specialities or fields of engineering (Hansen, 1981). 

The Purdue Interest Questionnaire (LeBold, 1976; LeBold, Shell, & 
DeLauretis, 1977; Shell 8c LeBold, 1978) is a relatively new interest inventory 
that was designed specifically to assist engineering students in making educa- 
tional and career decisions regarding college major and field of specialization. 
It was conceived as an instrument for alleviating the inadequacies of the gen- 
eral occupational interest inventories when used with various engineering spe- 
cializations, rather than engineering in general. This was done by comparing 
and contrasting their interests with interests of Purdue students in various 
engineering and non-engineering majors. More specifically, scales were 
developed in order to assist students in identifying the following: (1) 
appropriate specializations within engineering which are relevant for students 
planning to remain in engineering; (2) appropriate non-engineering fields which 
are relevant for students planning to transfer out of engineering; and (3) gen- 
eral educational orientations concerning either persistence in engineering or 
transfer out of engineering. Therefore, the Purdue Interest Questionnaire (PIQ) 
initially included scales designed for 11 engineering specializations, five 
nonengineering transfer fields and two general scales for engineering per- 
sistence and engineering transfer. 

Our National Engineering Career Development Study has enabled us to develop 
and extend the value and usefulness of the Purdue Interest Questionnaire in the 
following ways: 

1. to determine the validity of the engineering scales (developed on Pur- 
due engineering students) with the interests of graduate engineers in 
various engineering fields (e.g. aeronautical, chemical, civil, 
electrical and mechanical); 

2. to develop two new sets of engineering scales and norms based upon 
graduate data that focus upon engineering functional responsibilities 
(e.g. research, development, design, production, management, etc.) and 
educational level (BS, MS, MBA, Ph.D.); 

3. to determine the validity of the engineering scales (developed on Pur- 
due engineering students) for a national sample of engineering stu- 
dents ; 

4. to examine sex and ethnic differences on the Purdue Interes t Question- 
naire using national samples of both engineering students and gradu- 
ates; and 

5. to establish nati onal norms for the major engineering fields (chemi- 
cal, civil, electrical and mechanical engineering) using both students 
and graduates. 
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Research Design 

One major purpose of this study was to examine sex, ethnic and field 
differences in survey responses and in interest inventory scale scores of gradu- 
ate engineers. These same issues were examined with a beginning engineering 
student sample. Tn addition, comparisons were made between beginning engineer- 
ing students who were committed to a career in engineering and those who were 
still uncertain. 

The specific research questions for this study were presented in the first 
section of this report. The independent variables used in the analyses included 
sex, ethnic group (Black Americans,, Hispanic Americans, White Americans, and 
Foreign Nationals) and field of engineering. Nine fields of engineering were 
examined, including aeronautical, agricultural, chemical, civil, 
geological/mining, electrical, industrial, mechanical and nuclear. Tn addition, 
for the beginning engineering student sample, students were classified as com- 
mitted or not committed to a career in engineering. The dependent variables 
examined were; (1) situational-status, behavioral, cognitive and attitudinal 
variables derived from survey responses; (2) scores on the Occupational, Basic 
Interest, and Holland-type Scales of the SCII; and (3) scores on the specializa- 
tion and general scales of the PIQ. 

Each of the independent variables was examined separately for the graduate 
sample and for the student sample. Chi-square or analysis of variance pro- 
cedures were used to examine differences on th£ dependent variables. Additional 
analyses were conducted in order to compare graduate engineers and beginning 
engineering students on the scales of the interest inventories and to look at 
items of special interest which appeared on both graduate and student survey 
instruments. 

Finally, special analyses were conducted on the interest inventory data. 
Scores on the SCII scales for the graduate sample were compared to the currently 
available normative data and to scale data derived from the student engineering 
sample. In addition, the ability of the currently available PIQ scales to 
discriminate professional engineers in different fields was examined. Graduate 
PIQ data were also employed to generate two new sets of engineering scales and 
norms that focus upon engineering functional responsibilities and educational 
levels. Moreover, sex and ethnic differences on the PIQ were examined using 
national samples of both engineering students and graduates. Finally, national 
norms were established on the PIQ for nine engineering fields (aeronautical, 
agricultural, chemical, civil, electrical, industrial, interdisciplinary, 
mechanical and nuclear) for both graduates and students. 

In order to increase the available data for analyses of the interest inven- 
tories, Phase One and Phase Two samples were combined for graduates and stu- 
dents. Furthermore, because there was no reason to expect the responses of the 
Phase One (pilot) graduates to differ from those of the Phase Two (main study) 
graduates, these two samples were pooled whenever the exact same item appeared 
on both the Phase One and Phase Two survey forms. 
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HIGHLIGHTS OF THE ENGINEERING GRADUATE AND STUDENT SURVEYS 



Graduate Engineers 

This section is concerned with the major findings of the National Engineer- 
ing Career Development Survey of graduate engineers. Appendix C contains the 
item-response percentages for the total group classified by sex, ethnic group 
and field of current job. This section summarizes survey findings in the areas 
of (1) demographic characteristics of engineers, (2) employment, (3) job satis- 
faction, (4) perceived employment opportunities for women and minorities, (5) 
career development and (6) self-perceptions. The focus of this presentation is 
upon highlighting significant differences by sex, ethnic group and field of 
employment. As noted earlier, marginal percentages for survey items are 
presented in Appendix A for graduate engineers and Appendix B for students. 
Cross-tabulations of the results of the graduate and student surveys by sex, 
ethnic background and field of engineering are presented in Appendix C and 
Appendix D, respectively. 

Demographic characteristics . Some of the major demographic and 
situational-status characteristics of the graduate engineer sample are presented 
in Table 3. Of the engineers who responded to the graduate survey instrument, 
37% were women (N=1080) and 63% (N=1720) were men. A large majority of respon- 
dents were White Americans (84)1), while approximately five percent were Black 
Americans (N=128), five percent were Hispanic Americans (N=133) and four percent 
were Asian or Pacific Islanders (N=114). Three percent of the respondents 
(N=79) were Foreign Nationals (foreign citizenship regardless of ethnic identif- 
ication). Although 40* of the White respondents were women, a smaller percen- 
tage of respondents from the other ethnic groups were women (26% Black Ameri- 
cans; M% Hispanic Americans; 13)1 Foreign Nationals). 

The professional engineers in this study sample were relatively young, with 
74 percent reporting thei" current age as being 30 years of age or less (1981). 
Women Ln the sample tended to be slightly younger than the men (median for 
women=26 years; median for men=31 years). There was al3o some variation across 
fields in the average age of the respondents. Aeronautical engineers tended to 
be slightly older than engineers in other fields, while agricultural engineers 
in our sample tended to be slightly younger than were engineers in other fields. 
Most of the engineers in the sample who were 36 years of age or older were White 
American males. 

A larger proportion of men than women reported being married (70* vs. 49*) 
and having families with one or more children (61* vs. 24*). This difference is 
probably, in part, a function of the difference in age of men and women in our 
sample. However, with age controlled, men are still more likely than women to 
be married and to have children (LeBold, Jagacinski, Linden & Shell, 1982; Jaga- 
cinski, LeBold, Linden & Shell, 1983). Among those who were married, women were 
more likely to be married to engineers than were men (51% vs. 2%). No appreci- 
able iifference in marital status or family size by ethnic group or field of 
employment was discerned. 

Most of the engineers in our sample came from middle- and upper-middle- 
class families. Generally, over one-half of the engineers reported their 
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TABLE 3 



Background Information on Engineers Classified by Sex and Ethnicity 



PERCENTAGES 
TO- SEX ETHNICITY 



TAL 


MA 


FE 


BL 


HI 


WH 


FN 


63 


100 


Oe 


74 


B3 


60 


87 e 


37 


0 


100 


26 


17 


40 


13 



RACE OR ETHNIC IDENTIFICATION 

1 . American Indian 

2. Asian or Pacific Islander 

3. American Black 
U. Mexican American 

5. Puerto Rican 

6 . American Cuban 

7 . Other Hispanic 

8. White P Not Hispanic 

9 . Other 



» 


« 


»e 


0 


0 


0 


Oe 


4 


5 


3 


0 


0 


0 


49 


5 


6 


3 


100 


0 


0 


4 


2 


3 


1 


0 


49 


0 


1 


» 


ii 


it 


0 


6 


0 


0 


1 


2 


k 


0 


23 


0 


3 


2 


2 


1 


0 


22 


0 


16 


84 


80 


90 


0 


0 


100 


19 


1 


2 


1 


0 


0 


0 


9 



CITIZENSHIP 

1 . U.S. Native-born 

2. U.S. Naturalized 

3. Foreign National 

YEAR OF BIRTH (AGE OF RESPONDENT ) 

1. 1901 to 1934 (45" or older) 

2. 1935 to 1945 (36 to 45) 

3. 1946 to 1950 (31 to 35) 

4. 1951 to 1955 (26 to 30) 

5. 1956 to 1960 (20 to $5) 



91 


88 


95e 


98 


67 


98 


Oe 


5 


7 


3 


2 


33 


2 


0 


4 


5 


1 


0 


0 


0 


100 


10 


14 


3e 


6 


2 


11 


1e 


14 


17 


9 


9 


6 


14 


16 


17 


20 


12 


27 


28 


16 


28 


33 


32 


33 


34 


31 


33 


43 


26 


16 


43 


24 


33 


27 


13 



MARITAL STATUS 
1 . Single 

2. Married now 

3. Separated, Divorced 

4. Widowed 



33 


26 


43e 


41 


40 


32 


356 


62 


70 
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fathers' occupations as being at the professional level (during the time the 
respondent was in college) and their mothers as being homemakers. This was less 
true for the Black American engineers. While only 26* of the Black American 
engineers reported their fathers' occupations at the professional level, com- 
pared to 58 percent for the entire sample, 25 percent of the Black American 
engineers reported their mothers' occupation as being at the professional level, 
compared to 17 percent for the entire sample. Women were more likely than were 
men to report that their fathers were engineers (23* vs. 12*). 

In terms of parents' education, a larger proportion of women than men 
reported that their fathers (48* vs. 29%) and mothers (30* vs. 20*) had a col- 
lege degree. Several differences among the ethnic groups were also observed. 
Black American (19*) and Hispanic American (21*) engineers were less likely to 
report that their fathers had college degrees, as compared to White American 
(37*) and Foreign National engineers (40*). In terms of mothers' education, 
Black American (20*) and White American (25*) engineers were more likely to 
report that their mothers had a college degree than were Hispanic Americans 
(11*) and Foreign National engineers (13*). (These data are presented in Appen- 
dix C; see Item 24.) 

Employment . Eighty-one percent (81*) of the respondents (N=2268) were 
employed full time in engineering. Ten percent (10*) of the graduate sample 
(N=284) had full-time non-engineering positions, with the rest being self- 
employed, employed part-time, retired or unemployed. 

Table 4 presents the percentages of engineers, classified by sex, ethnic 
group and field of current job, for (1) different types of employers, (2) dif- 
ferent job functions and (3) educational relevance. The majority of the gradu- 
ate engineers worked in manufacturing firms; however, civil, geological/mining 
and nuclear engineers tended to be working in nonmanufaoturing organizations. It 
is interesting tc note that almost one-third of the agricultural engineers in 
our sample were employed by educational institutions. A relatively large per- 
centage of Foreign National engineers (17*) were also employed by educational 
institutions. A few other ethnic differences were found. For example, a rela- 
tively large percentage of Foreign National engineers (22*) worked for chemical 
or petroleum firms, and a relatively large percentage of Hispanic American 
engineers (22*) worked in government or health services. 

As may be noted in Figure 1 , the majority of the engineers in each field 
had received their BS degree in the same field. However, a relatively large 
percentage of respondents working in the fields of aeronautical (24*) and 
nuclear (22*) engineering had received their BS degrees in mechanical engineer- 
ing (see Appendix C, Item 29). 

The most frequently reported job functions for engineers as a total group 
were technical management, development and design (see Table 4). Differences 
between men and women appear to be slight; however, more men than women were 
involved in technical management (1 8* vs. 11*). It is possible that assignment 
to positions in technical management is a function of experience. The differ- 
ence in years of experience for men and women in our sample may partially 
account for the difference in the percentages involved in technical management. 
A few ethnic differences were also found. While a substantial percentage of 
engineers from all ethnic groups were Involved in design (20*), a relatively 
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TABLE 4 



Type of Employer, Principal Function and Relevance of Educational Background 
for Present Job of Graduate Engineers by Sex, Ethnic Group and Field 



TYPE OF EMPLOYERS TO- SEX ETHNICITY 

Manufacturing TAL MA FE 

Aircraft 4 4 3 

Chemicals /Petroleum/Ordnance 10 11 9 

Electrical/Electronic equip 10 9 12 

Fabricated/Primary metals 4 3 4 

Machinery (except elec.) 4 5 3 

All manufacturing 12 9 14 
Other Kinds of Business 

Agri. , forest., & fisheries 1 2 1 

Construction 3 4 3 

Engr. or Arch, services 16 16 16 

Mining and petrol, extract. 3 3 2 

Trans. , comm. , & util. 7 6 7 

Other Private Business 9 9 11 

Government & Health Services 12 10 13 

Educational Institutions 5 6 4 
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RELEVANCE OF EDUCATIONAL BACKGROUND 
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larger percentage of Foreign National engineers (36%) than of other ethnic 
groups was involved in research and development. Black American and White Amer- 
ican engineers tended to work in management positions, while the tendency for 
Hispanic American engineers was to work in testing and inspection or construc- 
tion. 

Substantial variations across fields were observed in the job functions 
reported by respondents. Some of the field differences in reported job func- 
tions appear to be related to other factors. For example, a larger percentage 
of aeronautical engineers (3U) than engineers in general (16J) were involved in 
technical management; however, aeronautical engineers tended to be older than 
engineers in other fields. Moreover, a relatively large percentage of agricul- 
tural engineers (29%) worked in research, perhaps because of the large percen- 
tage of agricultural engineers (29%) working for colleges or universities. 
Other field differences appeared to be related to specific field requirements. 
For example, civil engineers were more likely than others to report design, con- 
sulting or construction as their principal function. 

Table 4 also illustrates that the vast majority of graduate engineers 
believed that their educational background was necessary for their present job. 
A greater percentage of men C 88%) than women (80%) rated their educational back- 
ground as being important. Across the fields, chemical and civil engineers 
tended to rate their educational background as being more important to their 
jobs than did engineers in other fields. 

Figure 2 presents the percentages of men and women engineers reporting high 
levels of technical responsibility (complex to pioneering tasks) by years since 
BS degree. As can be seen in this figure, the percentages of engineers report- 
ing high technical responsibility levels tended to increase with experience, and 
comparable percentages of men and women reported high levels. On the other 
hand, men and women did not report comparable increases in levels of supervisory 
responsibility. Figure 3 presents the percentages of men and women supervising 
professionals by years since BS degree. After approximately eight years of 
experience, the percentage of men who supervise professionals and managers con- 
tinues to increase with experience, but it remains relatively stable for women. 
These differences are also reflected in salaries. 

Median salaries (1981) for men and women by years since BS degree are 
illustrated in Figure 4. The median salaries of men and women are comparable up 
to 5 or 6 years after the BS degree. However, beyond that point, the salary 
curves begin to diverge, with men reporting higher median salaries than did 
women. These observed differences in salary levels may, in part, reflect the 
differences in supervisory responsibility depicted in Figure 3. 

Table 5 illustrates the percentages of engineers rating various areas of 
national concern as being of "major" or "critical" importance, together with the 
percentages of involvement to at least a "minor" extent. As a group, engineers 
most frequently viewed energy as an important problem, followed by crime preven- 
tion and education. No appreciable sex difference was found for these ratings, 
and only a few ethnic differences were noted. Black American engineers were 
more likely than others to view welfare /family services and community develop- 
ment as being important, and White American engineers were least likely to view 
these issues as being important. A few differences were associated with the 
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1981 SALARY FOR PRESENT JOB 
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Figure '4 Median Salaries in Thousands of Dollars for Men and Women Engineers by 
^ Years Since BS Degree. 
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TABLE 5 

Graduate Engineer Ratings of the Importance of Various Current National 
Problems and Their Degrees of Professional Involvement 



Percentage indicating current national 
problems to be of a " Major 11 or 
" Critical" nature 

Energy and fuel supplies 
Crime prevention and control 
Education 

Environmental protection 
Defense 

Agricultural production 

Health 

Other 

Transportation 
Space 

Conmunications 
Conmunity development 
Welfare and family services 

Percentage indicating " Minor " , "Some", 
or " Major " professional involvement 
in the current national problems 
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fields of engineering. Aeronautical engineers were more likely than others to 
indicate space as an important national concern, and agricultural engineers 
were more likely than others to indicate agricultural production as an important 
ooncern. 

Much more variation was found in the respondents' degree of professional 
involvement in these areas of national concern (see Table 5). For most of the 
areas, a larger percentage of men than of women indicated some degree of 
involvement. Foreign national and White American engineers were more likely 
than were other engineers to be involved in the energy area, while Black Ameri- 
can and Hispanic American engineers were more likely to be involved in crime 
prevention, welfare and family services and communications than were White Amer- 
icans and Foreign Nationals. Many differences in involvement in national issues 
were found when engineers were compared by field of current job. For example, 
aeronautical engineers were more likely than most to be involved in defense, 
space and transportation. Other differences were also consistent with expecta- 
tions. 

In Table 6, the percentage of respondents who engaged in each of a number 
of professional activities during the past year is presented. More than half of 
the respondents subscribed to engineering periodicals and read about or dis- 
cussed new developments in engineering. Only a small proportion (11^) of the 
engineers were likely to have presented one or more technical papers during the 
past year. While women were somewhat more likely than men to have subscribed to 
engineering periodicals and to have completed a graduate course in engineering, 
men were more likely than women to have purchased and read new books on 
engineering or science and to have attended national technical meetings and 
presented papers. 

Several ethnin differences were also found, among which Foreign Nationals 
were more likely than others to hav^j engaged in the specified activities. Com- 
parisons acroS3 fields led to statistically significant differences for each 
activity. For most of the activities showing significant differences, 
geological/mining engineers had the highest, or one of the highest, rates of 
participation. Agricultural engineers represented the largest percentage that 
completed a graduate course in engineering, and industrial engineers were the 
most likely group to have attended a short course on management. 

Table 6 also show3 the percentage of engineers in each group who were 
registered. Approximately one-half of the respondents were registered 
Among the ethnic groups, White American engineers were most likely to be 
registered. Comparisons across fields showed that civil and agricultural 
engineers had the highest rates of registration, while aeronautical -"id indus- 
trial engineers had the lowest rates of registration. 

Job -Satisfaction. The majority of engineers in the sample were satisfied 
wLM. Theti'" ehoioe~of engineering as a career and with the progress they had made 
in their career, a3 may be noted in Table 7. However, in comparing the sexes, a 
greater percentage of men than of women was satisfied with their career pro- 
gress. There was also a tendency for women to be less satisfied than men with 
the work in their current job, although a large majority of women were satisfied 
C 75% ) - Black American engineers were also more likely to report dissatisfaction 
with the work in their current position than were engineers from other ethnic 
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TABLE 6 

Professional Activities of Graduate Engineers Classified by Sex, Ethnicity and Current Field 
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TABLE 7 

Graduate Engineers' Satisfaction With Career Choice, Career Progress And Work 

PERCENTAGES 



How satisfied are you with your 
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How satisfied are you with your 
progress in your occupation? 
Not satisfied 
Fairly satisfied 
Feel I'm doing well 
Fully satisfied 

General level of satisfaction with 
work in present job. 
Very satisfied 
Satisfied 
Neutral 
Dissatisfied 
Very dissatisfied 

r CE - Civil Engineering 
EE - Electrical Engineering 
GM - Geological Mining 
IE - .Industrial Engineering 
ME - Mechanical Engineering 
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13 


I8e 


28 


15 


14 


19b 


13 


15 


15 


11 


16 


15 


16 


14 


15 


24 


22 


28 


22 


23 


24 


29 


23 


19 


27 


26 


24 


23 


28 


27 


25 


45 


46 


41 


38 


49 


45 


38 


46 


48 


43 


46 


42 


46 


42 


49 


50 


16 


18 


13 


12 


13 


17 


14 


17 


18 


17 


18 


18 


15 


14 


10 


10 


30 


33 


26 e 


20 


28 


31 


17e 


29 


24 


28 


32 


33 


39 


29 


23 


22 


50 


51 


49 


46 


52 


50 


63 


52 


55 


56 


48 


49 


44 


48 


57 


62 


14 


12 


15 


20 


15 


13 


13 


12 


17 


12 


15 


12 


14 


15 


13 


13 


5 


4 


7 


7 


2 


5 


6 


4 


3 


4 


5 


6 


1 


6 


6 


3 


1 


1 


2 


7 


3 


1 


1 


3 


1 


1 


1 


1 


1 


2 


1 


0 
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groups . 



Survey respondents rated a list of 36 job factors in terms of how important 
each was to them personally and to what extent each factor was characteristic of 
their present job. In T^ble 8, these characteristics have been rank-ordered 
according to the perc- --age of respondents rating each factor as being "Very 
Important", as well as the percentage rating each factor as being "Very Charac- 
teristic." This table also lists (1) the rank of each factor in terms of charac- 
teristic ratings, (2) the difference between the item rank based on importance 
ratings and the item rank based on characteristic ratings and (3) the differ- 
ence in the percentages of respondents rating each item as "Very Important" and 
"Very Characteristic". The column of rank differences illustrates discrepancies 
in relative ordering of the 36 job factors in terms of (1) importance to the 
individual and (2) the extent to which the factors are characteristic of the 
job. 

The rank-order correlation between "importance" and "characteristic" rat- 
ings was moderate in strength (rho=.63). Three factors were judged to be very 
important to the respondents, but less characteristic of their jobs. These fac- 
tors included "a position where people are interested in working together and 
not encouraging petty jealousies," "company is well-managed and progressive" and 
"participation in important work-related decisions." It is clear from Table B 
that the majority of factors were more important to the respondents than they 
were characteristic of their job, as might be expected. 

Field, sex and ethnic differences are not illustrated for the importance 
and characteristic ratings because few differences were found (see Appendix C, 
Item 36). However, women did indicate that certain factors were more important 
than did men, including the opportunity to work with people, preparation for top 
level careers, flexible working hours and the availability of personal leave. 
In terms of the characteristic ratings, women rated their jobs lower than did 
men with respect to opportunity to innovate, to exercise leadership and to par- 
ticipate in work-related decisions. 

Employment opportunities for women and minorities . Graduate engineers were 
asked about their perceptions of employment opportunities in engineering for 
minorities relative to White Americans. These data are presented in Table 9 and 
in Appendix C, Item Ul. Overall, engineers were divided fairly equally in their 
opinions on this issue, with roughly U1 percent of the engineers indicating that 
minorities have better opportunities than White Americans and 39 percent endors- 
ing the opposite viewpoint. There was no significant difference in opinions by 
sex or field, although some ethnic differences were found. While Black American 
and Foreign National engineers were quite strong in their view that White Ameri- 
cans have better opportunities than minorities, White American engineers were 
somewhat more likely to view minorities as having better opportunities. 
Hispanic American engineers were about evenly divided in viewing the opportuni- 
ties as equal or better for White Americans. 

Several significant differences were found in respondents' opinions con- 
cerning opportunities for men and women (see Table 9 and Item U2 in Appendix C) . 
Men were divided in their opinions, with UO percent of them endorsing the view 
that women have better opportunities than men and percent of the men endors- 
ing the opposite viewpoint. Women tended to indicate that men have better 
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Bank Order of Various Job 
Degree to Which They Characte 

Percentage Rating Job Factors 

as " Very Important" or 

" Very Characteristic" 

Engage in satisfying work 

Opportunity to use my skills 

People working together, no petty jealousies 

An income to live comfortably 

Company is we 11 -managed and progressive 

Delegate responsibility 

Opportunity to innovate 
Pleasant people to work with 
Freedom to manage own work 
Participation in work -related decisions 
Opportunity to advance economically 
Desirable geographical location 

Work with ideas 

Opportunity to keep abreast 

Know exactly my work responsibilities 

Freedom from pressure to conform 

Problems with no ready made solutions 

Company realizes family responsibilities 

Wide variety of technical work 

Availability of personal leave 

Job security due to technical attainments 

Opportunity bo move into management 

Exercise leadership 

Opportunity to work with people 

Flexible work hours 

Preparation for top level careers 

Opportunities to help others 

Colleagues interested in latest developments 

Significant contributions to society 

Opportunity to work with things 

Freedom from pressure to excel 

Assigned to different areas in the company 

Freedom to select projects 

Opportunity to enhance social status 

Opportunity to travel 
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TABLE 8 



Factors in Terms of Importance and 
e Present Jobs of Graduate Engineers 



VERY 


VERY 


RANK 


RANK 


RANK 


PERCENT 


MPORT- 


CHARAC- 


IMPOR- 


CHARAC- 


DIF- 


DIF- 


TANT 


TEhlSTIC 


TANCE 


TERISTIC 


FERENCE FERENCE 


82* 


37% 


1 


15 


-10 


45 


80 


43 


2 


5 


-3 


37 


73 


27 


3 


21 


-18 


46 


71 


41 


4 


7 


-3 


30 


66 


21 


5 


28 


-23 


45 


66 


43 


6 


4 


2 


23 


64 


38 


7 


10 


-3 


26 


62 


41 


8 


8 


0 


21 


61 


42 


9 


6 


3 


19 


61 


25 


10 


25 


-15 


36 


53 


27 


11 


22 


-11 


26 


52 


45 


12 


2 


10 


7 


52 


31 


13 


16 


-3 


21 


S2 


28 


14 


20 


-6 


24 


S1 


30 


16 


17 


-1 


21 


50 


33 


17 


14 


3 


17 




44 


18 


3 


15 


5 


49 


29 


19 


19 


0 


20 


48 


34 


20 


13 


7 


14 


47 


40 


21 


9 


12 


7 


46 


31 


22 


15 


7 


15 


46 


35 


23 


12 


11 


11 


45 


25 


24 


24 


0 


20 


44 


50 


25 


1 


24 


-6 


38 


26 


26 


23 


3 


12 


36 


10 


27 


35 


-8 


26 


34 


20 


28 


29 


-1 


14 


33 


19 


29 


31 


-2 


14 


33 


14 


30 


33 


-3 


19 


30 


24 


31 


26 


5 


6 


28 


15 


32 


32 


0 


13 


25 


19 


33 


30 


3 


6 


22 


9 


34 


36 


-2 


13 


20 


13 


35 


34 


1 


7 


20 


21 


36 


27 


9 


-1 
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TABLE 9 

Attitudes Toward Women's Roles and Opportunities for Minorities and Women 
of Graduate Engineers Classified by Sex, Ethnicity and Career Fields 



Percentage who "Strongly Agree " 



or "Agree" with statements TO- SEX ETHNICITY CURRENT FIELD OF EMPLOYMENT 



regarding women 


TAL MA FE 


BL HI WH FN 


AE 


AG 


CH 


CE EE 


GM 


IE ME NE 


1 . 


Women can be successful 


9T" 92 9Te 9T 9T 9T 9~0~ 


94" 92 


9T 95" 


vs 


W 93" W 




engineering competitors 




















2. 


Women are good self- 
confident engineers 


92 


89 98e 


94 89 93 82b 


96 


90 


89 


93 92 


89 


95 90 89a 


3. 


Women can assume industry 
leadership roles 


91 


88 95e 


90 89 92 79c 


92 


83 


90 


90 92 


91 


92 90 92a 


4. 


Women engineers do not have 
to sacrifice femininity 


85 


80 93e 


85 80 86 73a 


88 


78 


79 


88 89 


82 


88 83 86a 


5. 


Pregnancy does not make women 
less effective engineers 


70 


61 85e 


77 66 70 65 


76 


66 


65 


74 70 


61 


71 69 81a 


6. 


Wife's career more important 
than helping husband in 
his career 


59 


53 70e 


60 57 59 56 


56 


56 


64 


58 65 


57 


56 56 62 


7. 


Full-time employed mother as 


56 


41 80e 


67 46 56 44b 


49 


45 


51 


56 58 


54 


63 54 63a 



good as mother not employed 
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opportunities (53*), although a sizable percentage {28%) did indicate that women 
have better opportunities than men. Significant differences in the opinions of 
ethnic groups were also found. Black American (76%) and Foreign National (66%) 
engineers tended to view men as having better opportunities in engineering than 
women. While all of the ethnic groups examined were more likely to indicate 
that men have better opportunities than women, larger percentages of Hispanic 
American (32%) and White American (37%) engineers endorsed the opposing 
viewpoint, compared to Black Americans (20%) and Foreign Nationals ( 1 7% ) • 

Engineers were also asked to agree or to disagree with a number of state- 
ments concerning the role of women in the work force. No ethnic or field differ- 
ence in these opinions was found; however, there were significant sex differ- 
ences (see Appendix C, Item 39). The vast majority of both men and women agreed 
that (1) women should assume leadership positions in industry as often as men, 
(2) women are competitive enough to be successful engineers and (3) women pos- 
sess enough self-confidence to be good engineers. While 85 percent of the women 
indicated that the possibility of pregnancy did not make them less desirable as 
employees, and 80 percent of them believed that full-time employed mothers could 
be just as good as nonemployed mothers, men were less likely than women to agree 
with these statements. Only 61 percent of the men agreed that the possibility 
of pregnancy did not make women less desirable as employees, and only U1 percent 
agreed that full-time employed mothers could be as good as unemployed mothers. 
Opinions were also divided concerning whether it is more important for a wife to 
have her own career or to help her husband with his career. Seventy percent 
(70%) of the women believed it was important for a wife to have her own career, 
rather than to help her husband with his, while only 53 percent cf the men 
agreed with this viewpoint. 

Career development. Graduate engineers were asked to indicate on their 
survey instrument the time when they had first considered a career in engineerr 
ing and when they made a final decision to go into engineering. Table 10 
presents the results for these questions. The largest percentage of engineers 
first considered and then finally decided on a career in engineering during the 
11th or 12th grades. However, while 76 percent of the graduates had considered 
engineering by the end of high school, only 53 percent had made a final decision 
concerning a career in engineering by that time. In general, women made their 
career decisions later than did men. Black American engineers were more likely 
than were engineers from other ethnic groups to make their final decision to 
become an engineer while in high school. There were also some variations across 
engineering fields, with geological /mining engineers making their career deci- 
sion later than did engineers in other fields and aeronautical engineers first 
considering engineering earlier than most. 

Factors influencing decisions to pursue a career in engineering are shown 
in Table 11. The most influential factors tend to be characteristic of, or 
intrinsic to, the type of work associated with engineering ("challenge" or "lik- 
ing for problem solving"). Men were influenced more by hobby activities than 
were women, while women were influenced somewhat more by a wider variety of job 
characteristics than were men (e.g., "independence"and "challenge"). Women were 
also more likely than were men to have been influenced by using a computer. 
Variations across fields were generally consistent with expectations. For exam- 
ple, chemical engineers were influenced more than others by college chemistry 
courses, aeronautical engineers by flying aircraft and electrical engineers by 
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TABLE 10 



Time of First Consideration and Final Decision of an Engineering Career 
for Graduate Engineers Classified by Sex, Ethnicity and Career Field 



TO- SEX 

First Consideration TAL MA FE 

Before High school W 22 11e 



During grades 9 or 10 


19 


23 12 


During grades 11 or 12 


39 


38 41 


During 1st year of college 


11 


10 14 


During 2nd year of college 


5 


3 9 


During 3rd /4th year of college 


3 


2 5 


After college 


5 


2 8 



PERCENTAGES 
ETHNICITY CURRENT FIELD OF EMPLOYMENT 



BL HI WH 


FN 


AE 


AG 


CH 


CV 


EE 


GM 


IE ME 


NE 


32 T5" 17 


20b 


39 


11 


W 12 22 


17 


TT 20 


21 


14 24 18 


18 


14 


22 


24 


18 


17 


12 


14 22 


13 


33 42 40 


36 


26 


25 


41 


43 


33 


33 


45 43 


33 


15 13 11 


9 


8 


11 


6 


15 


14 


13 


11 9 


13 


3 2 6 


5 


3 


6 


4 


7 


5 


13 


7 5 


7 


1 1 4 


8 


6 


3 


5 


2 


3 


11 


3 1 


7 


3 1 5 


4 


5 


2 


3 


4 


7 


2 


6 1 


6 



Final Decision 



Before High school 


4 


5 


2e 


During grades 9 or 10 


6 


8 


3 


During grades 11 or 12 


43 


48 


34 


During 1st year of college 


19 


18 


21 


During 2nd year of college 


12 


10 


17 


During 3rd /4th year of college 


7 


5 


10 


After college 


9 


6 


12 



14 


5 


3 


9e 


14 


3 


4 


3 


6 


1 


4 


5 


7e 


14 


9 


6 


4 


5 


3 


8 


3 


8 


4 


6 


7 


2 


44 


46 


43 


42 


41 


49 


46 


40 


41 


28 


39 


51 


37 


10 


28 


19 


20 


11 


21 


15 


24 


18 


20 


17 


18 


21 


11 


9 


13 


7 


11 


13 


11 


17 


9 


14 


15 


12 


11 


5 


3 


7 


10 


5 


8 


6 


7 


10 


16 


9 


4 


6 


2 


0 


9 


9 


13 


4 


10 


6 


8 


17 


10 


3 


17 
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TABLE 11 



Percentage of Graduate Engineers Rating 
Importance in Influencing Their 





TO- 


SEX 


WORK 


TAL 


MA 


FE 


Like problem solving 


85 


84 


— X. 

8Fb 


Challenge 


83 


81 


89e 


Being curious or creative 


83 


83 


82 


Salary 


75 


74 


77 


Great iv ity 


74 


73 


76 


Independence 


68 


62 


78e 


Type of work 


64 


63 


65 


Prestige 


62 


62 


63 


Security 


61 


59 


64b 


Leadership 


56 


54 


60b 


Relevant work experience 


42 


46 


3oe 


Rapid advancement 


48 


45 


53c 


Wanting to be of service 


45 


44 


46 


SCHOOL RELATED 








College engineering courses 


75 


74 


76 


High School science courses 


69 


71 


66 a 


High School math courses 


67 


66 


68 


Career or occupational infor. 


57 


57 


58 


College math courses 


55 


53 


59b 


College science courses 


50 


52 


47 a 


College physics courses 


48 


49 


46 


Aptitude tests 


45 


45 


45 


College chemistry courses 


35 


37 


33 


Interest inventory results 


24 


25 


23 


Career education courses 


17 


19 


14b 


Pre -college seminars 


10 


8 


12c 


PEOPLE 








Father (or male guardian) 


61 


60 


61 


H.S. math or sci. teacher(s) 


48 


49 


47 


College teacher(s) 


44 


41 


50e 


Mother (or female guardian) 


44 


41 


49 d 


Fr iend s 


36 


37 


34 


Male engineer(s) 


32 


32 


32 


Other relative 


27 


27 


27 


High School counselor(s) 


22 


24 


18b 


College counselor(s) 


22 


21 


26 b 


Female engineer(s) 


8 


4 


15e 


ACTIVITIES, HOBBIES 








Using a computer 


32 


28 


39e 


Construction hobbies 


31 


40 


I6e 


Mechanical hobby 


29 


40 


12e 


Science Fiction 


23 


24 


20 a 


Technical publications 


21 


25 


I4e 


Building electrical devices 


20 


26 


12e 


Outdoor activities 


19 


21 


17a 


Building model airplanes 


18 


26 


5e 


Science Fair participation 


16 


18 


12c 


Farm Experiences 


15 


20 


8e 


Hobby Magazines 


15 


22 


4e 


Flying aircraft 


12 


14 


8e 


Science Clubs 


12 


13 


11 


Junior Achievement 


4 


5 


3 



Various Factors as of "Very" or "Some" 
Decision to Study Engineering 

ETHNICITY CURRENT FIELD OF EMPLOYMENT 



BL 


HI 


WH 


FN 


AE 


AG 


CH 


CE 


EE 


GM 


IE 


ME 


NE 


85 "§2 86 


83 


83 


87 


84 


81 


87 


59 


86 


W 91 


83 


87 


84 




81 


85 


80 


84 


84 


86 


84 


86 


91 


88 


82 82 


84 


79 


88 


83 


78 


86 


80 


85 


83 90 


82 


72 75 


73 


62 


71 


77 


77 


74 


79 


74 


77 


82 


75 


74 74 


86 


79 


80 


74 


70 


77 


70 


73 


73 


79 


70 


73 


68 


73 


57 


67 


61 


73 


67 


75 


72 


66 


68a 


53 


58 


65 


58a 


59 


73 


65 


67 


57 


62 


62 


63 68 


58 


72 


61 


73a 


44 


57 


62 


64 


60 


54 


68 


63 


62 


64 


64 


61 


68 


48 


59 


65 


62 


61 


54 


67 


64 


62 


57 


69 


55 


70b 


44 


56 


52 


63 


54 


47 


62 


51 


49 b 


44 


36 


42 


35 


43 


51 


34 


36 


43 


51 


38 


41 


41b 


53 


61 


46 


62c 


44 


56 


52 


63 


54 


47 


62 


51 


49 c 


47 


49 


43 


59 a 


24 


65 


41 


53 


40 


43 


44 


39 


49 e 


80 


79 


74 


79 


69 


76 


74 


82 


76 


74 


73 


77 


78 


80 


69 


69 


69 


75 


68 


79 


63 


67 


72 


66 


73 


72b 


79 


71 


66 


69a 


75 


68 


70 


62 


65 


62 


70 


69 


67 


66 


67 


56 


57a 


49 


63 


56 


59 


51 


61 


65 


57 


50a 


66 


66 


53 


62b 


63 


49 


52 


53 


60 


56 


58 


54 


66 


60 


63 


49 


60c 


48 


54 


53 


50 


52 


69 


41 


51 


63b 


61 


62 46 


54d 


57 


48 


49 


45 


49 


54 


39 


54 


66c 


47 


39 


46 


40 


37 


49 


38 


43 


40 


43 


55 


48 


41b 


51 


41 


34 


45 c 


26 


23 


64 


35 


31 


46 


27 


30 


42e 


25 


16 


25 


21 


16 


33 


16 


22 


21 


25 


33 


26 


25 c 


30 


25 


16 


17d 


12 


20 


12 


20 


15 


10 


21 


17 


21 


20 


12 


9 


8c 


8 


14 


10 


8 


9 


3 


6 


12 


6 


50 


59 


62 


58 


60 


56 


62 


61 


59 


55 


59 


65 


62 


53 


48 


48 


57 


55 


53 


55 


44 


45 


54 


44 


51 


48 


44 


44 


44 


49 


40 


55 


42 


47 


39 


47 


42 


45 


48 


52 


46 


44 


38 


39 


47 


43 


47 


44 


44 


42 


44 


55 


41 


35 


35 


49 


31 


34 


32 


39 


32 


37 


36 


38 


43 


26 


37 


31 


43 


23 


29 


29 


38 


32 


30 


31 


31 


38 


30 


38 


25 


41c 


24 


30 


29 


33 


29 


30 


23 


26 


20 


37 


19 


22 


6 


22 


27 


19 


23 


22 


26 


20 


24 


19 


34 


31 


21 


26 c 


14 


33 


14 


25 


21 


17 


28 


25 


18c 


11 


10 


8 


6 


7 


7 


5 


8 


11 


12 


8 


9 


8 


42 


42 


31 


39 b 


27 


35 


26 


28 


48 


18 


33 


29 


37 e 


40 


39 


30 


32 a 


37 


41 


23 


35 


30 


33 


20 


37 


27 e 


40 


36 


28 


43c 


40 


50 


20 


16 


28 


33 


20 


49 


24 e 


39 


33 


21 


30e 


29 


15 


22 


16 


33 


33 


17 


23 


26 e 


28 


27 


18 


43e 


33 


22 


22 


16 


23 


24 


13 


19 


27 b 


48 


28 


18 


32e 


16 


24 


12 


7 


54 


12 


13 


17 


I8e 


19 


22 


19 


22 


11 


41 


12 


32 


10 


49 


13 


15 


12e 


31 


26 


16 


30e 


42 


9 


13 


12 


21 


16 


14 


23 


20 e 


30 


12 


14 


32e 


16 


18 


20 


9 


19 


18 


16 


15 


13a 


11 


18 


15 


11 


3 


82 


6 


13 


10 


15 


10 


15 


9e 


27 


17 


14 


23c 


31 


19 


14 


8 


20 


8 


10 


20 


9e 


20 


17 


10 


15c 


27 


6 


6 


8 


15 


10 


8 


17 


13e 


25 


10 


11 


23e 


8 


11 


18 


7 


13 


21 


11 


11 


19c 


11 


7 


3 


17e 


2 


4 


3 


3 


5 


5 


7 


3 


2 
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using a computer. 

Finally, graduate engineers were asked to indicate the extent to which a 
list of factors had an impact on their career development. The percentages of 
respondents rating each factor as having a "major" or "moderate" impact upon 
their career are shown in Table 12. The factor having an impact on approxi- 
mately one-half of the total engineer group (51*) was the geographical location 
of jobs. Next in importance was "other demands on your time" (47J), such as 
family responsibilities and social activities. No major difference across 
fields in the ratings of the career-development factors was found, although some 
differences between men and women and among ethnic groups were observed. 

Men were more likely than were women (28* and 16%, respectively) to view 
the presence of small children in the home to be a problem. However, as men- 
tioned before, the women in the sample were less likely than men to have started 
a family. Women were more likely than were men to be concerned with lack of 
household help (16J) and demands of spouse's career (29f), although less than 
one-half of the women (45*) rated these combined factors as having a major or 
moderate influence. A larger percentage of Foreign Nationals than of other eth- 
nic groups rated "little financial incentive to work," "unfavorable attitudes of 
co-workers" and "poor personal health" as having major or moderate impact on 
their career development. 

In addition to the issues already discussed, education plays an important 
role in career development. Table 13 presents information concerning the 
present and planned levels of education of graduate engineers, as well as their 
attitudes towards post-baccalaureate work. Sixty-four percent (64J) of the 
engineers had already begun or completed post-baccalaureate work. A larger per- 
centage of Foreign National engineers (71*) than engineers from other ethnic 
groups (63%) had already completed a MS or Ph.D. in engineering. Furthermore, 
8ML of all engineers expected to continue their education. 

It is interesting to note that a fairly large number of engineers (20%) 
planned* to obtain a Master's Degree in Business Administration, with women and 
Black American engineers being more likely than others to plan for a MBA. This 
preference for further education in administration is reflected in answers to 
the question regarding what type of graduate program engineers would prefer. 
Fifty-six percent (56*) of the engineers indicated that they would prefer a 
management-oriented program, while 21 percent indicated design and 17 percent 
selected research. In answering the questions regarding their attitudes toward 
the need for further education, it is clear that, although a small majority of 
the engineers (56*) did not believe that graduate education is necessary, yet a 
majority of them had pursued, or were planning to pursue, graduate education. 
This finding deserves further exploration, especially because opinion is divided 
about the type of program needed. (Additional data are presented in Appendix C, 
Items 26-28.) 

Self -Percept ions . Several items were included in the survey instrument in 
order to examine engineers' self -perceptions of their abilities and personal 
characteristics. Table 14 presents the percentages of engineers in each group 
rating themselves on a number of abilities as being above average or in the 
upper ten percent of a college-educated population. More than one-half of the 
engineers rated themselves as being above average on most of these abilities. 



ERIC 



45 



- 35 - 

TABLE 12 

Percentage of Graduate Engineers Rating Various Factors as Having 
a Major /Mode rate Influence on Their Career Development 
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TABLE 13 

Current and Planned Education and Attitudes Toward Graduate Work 
of Graduate Engineers Classified by Sex, Ethnicity and Career Field 



PERCENTAGES 



CURRENT EDUCATIONAL LEVEL 
No degree 

Bachelor's, no grad work 

Bachelor's, some non-engr grad work 

Bachelor's, some engr grad work 

Master's in engr 

Master's in business admin 

Master's in other non-engr 

Master's in engr and another field 

Doctorate, engr 

Doctorate, non-engr 

Other 

PLANNED EDUCATIONAL LEVEL 
None 

Some grad work in engr 

Some grad work in non-engr 

Master's in engr 

Master's in management 

Master's in non-engr 

Master's in engr and another field 

Doctorate in engr 

Doctorate in non-engr 
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PREFERRED GRADUATE PROGRAM 

Design oriented engr program 21 22 19a 

Research oriented engr program 17 17 17 

Management oriented program 56 56 56 

Other 6 5 7 

Percentage who " Strongly Agree" or " Agree " 
regarding the need for graduate work or 
continuing education in employment 

Graduate study is not needed 

"On Job" training is sufficient 

Non-credit courses are sufficient 

Mgmt Graduate work is needed 

Math & Sci Graduate work is needed 

Engr Graduate work is needed 
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54555 8 668 
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47 41 26 27 36 41 22 25 43e 
55 64 45 59 57 48 36 44 55e 
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Engineers in the sample rated themselves highest on problem-solving aDility 
(89%), academic ability (84*), mathematical ability (81%) and drive to achieve 
(80%). Several sex differences emerged in these ratings. A larger percentage 
of men than of women rated themselves as being above average on mechanical abil- 
ity, originality, intellectual self-confidence and visualization ability. A 
greater percentage of women than of men rated themselves above average in 
mathematical ability (85% and 78%, respectively). 

Few differences in these ability ratings were observed among ethnic groups 
and fields of engineering. Larger percentages of White American and Foreign 
National engineers rated themselves high on academic ability C 86% and 90%, 
respectively) than did Black American or Hispanic American engineers (74% and 
70%, respectively). However, larger percentages of Black American or Hispanic 
American engineers rated themselves high on social self-confidence (69% and 
60%, respectively) than did White American and Foreign National engineers (45% 
and 52%, respectively). Among career fields, geological/mining engineers tended 
to rate themselves lower than did others on mathematical ability. Industrial 
engineers rated their mechanical ability lower than did others, and agricultural 
engineers rated their writing ability lower than did most. (For details con- 
cerning other significant sex, ethnic and career-field differences, please refer 
to Table 14 and to Items 34-35 in Appendix C. ) 

In another question, engineers rated themselves on a number of personal 
characteristics, including several that have been classified as "instrumental" 
or "expressive" (Spence & Helmreich, 1978). These characteristics and their 
corresponding data are presented in Table 15. Generally, relatively few signi- 
ficant differences wer*e observed in self-ratings on these characteristics. How- 
ever, there were significant sex differences on four of the eight instrumental 
characteristics. Men rated themselves higher than did women in terms of stand- 
ing up under pressure, feeling superior, having self-confidence and being able 
to make decisions easily. For the expressive characteristics, women rated them- 
selves as being more emotional than did men, but no other difference was found 
on the expressive characteristics. 

Occupational Theme ratings . Survey respondents were asked to rate how well 
each of the six Holland (1959) Occupational Themes (realistic, investigative, 
artistic, social, enterprising, and conventional) described themselves and the 
typical engineer in their field. The percentages of men and women engineers 
rating each Theme as "very" or "somewhat similar" to the typical engineer in 
their field and to themselves are illustrated in Figure 5* Both men and women 
agreed that the typical engineer is realistic, investigative and conventional. 
In addition, they rated themselves as being most similar to these same three 
Themes. All engineers rated themselves higher on the Artistic and Social Themes 
than they rated the typical engineer in their field, while women rated them- 
selves aa being more similar to the Artistic Theme than did men. Men were more 
likely than women to view themselves as being enterprising. White engineers 
were le3S likely than engineers from other ethnic groups to view the typical 
engineer as being social or artistic. Comparisons across fields indicated that 
engineers in all fields rated themselves and the typical engineer in their field 
highest on the realistic, investigative and conventional themes. (Complete data 
are presented in Appendix C, Item 43). 
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TABLE 1*1 



Self -Percept ion 3 of Abilities 
of Graduate Engineers Classified by Sex, Ethnicity and Career Field 



Percentage rating themselves as 
" Above Average " or " Highest J£>" 
when compared with the average 
adult attending college 
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Problem solving ability 
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Drive to achieve 
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Visualization ability 
Understanding of others 
Mechanical ability 
Originality 
Writing ability 
Verbal ability 
Self-confidence( soc ial) 
Public speaking ability 
Athletic ability 
Sensititity to criticism 
Artistic ability 
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TABLE 15 



Self Perceptions of Personal Characteristics of Graduate Engineers 
Classified by Sex, Ethnicity and Current Field of Employment 
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Percentage rating themselves as 
" Similar " or " Moderately" on the 

following personal characteristics TO- SEX 

INSTRUMENTAL CHARACTERISTICS TAL MA FE 

Very independent IE 23 32 

Very active 54 53 65 

Never give up easily 70 73 66b 

Very competitive 61 62 60 

Very self confident 63 69 55e 

Can make decisions easy 60 64 53e 

Stand3 up well under pressure 70 74 63e 

Feel very superior 42 46 34e 
EXPRESSIVE CHARACTERISTICS 

Very kind 73 74 71 

Very helpful to others 77 78 76 

Very understanding of others 69 68 71 

Very aware of other's feelings 68 67 72a 

Very warm/relations with others 52 49 57c 

Very gentle 48 48 50 

Able to devote self to others 45 47 42a 

Very emotional 37 32 44e 
COGNITIVE CHARACTERISTICS 

Very high problem solving ability 83 84 80a 

Very high visualization ability 63 68 55e 

Very high verbal ability 52 51 53 

Very high rechanical ability 51 57 43 e 

Very high nath ability 12 70 75a 

Very highly creative 59 62 54c 

Very artistic 26 23 32e 

Very Tolerant of ambiguity 21 23 17c 
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TYPICAL ENGINEER IN YOUR FIELD 



REALISTIC 
INVESTIGATIVE 

ARTISTIC 
SOCIAL 
ENTERPRISING 
CONVENTIONAL 



25 



50 75 100% 




YOURSELF 
0 25 50 75 100% 




Figure 5 Percentage of Men and Women Engineers Who Rated Various Occupational 
Themes as "Very Similar" or "Similar" to the Typical Engineer in Their 
Field and to Themselves. 
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Student Engineers 



Early in the fall semester of 1981, 863 students in 19 engineering schools 
nationwide responded to the Pre -Engineering Career Survey for students and one 
interest inventory. Nearly all of these students (91*) are native U.S. 
citizens. A facsimile of the student survey instrument, containing marginal 
percentages based upon the total number of students responding to each survey 
item is presented in Appendix B. Additional survey data for the student group 
classified by sex, ethnic group and current career choice are presented in 
Appendix D. In this section of the report, only selected significant differences 
among the various subsamples (e.g., sex groups, ethnic groups, etc.) will be 
presented and discussed, not only because some of the subsample groups are very 
small and generalization to other engineering student groups would be question- 
able but also because some data are not particularly relevant to the original 
questions proposed for this ftudy. 

Demographic characteristics of students . As indicated in Table 2, 569 man 
(66*) and 294~~ women (34*) comprised the engineering student study group. No 
significant within-sex difference was observed for any ethnic group (see Appen- 
dix D, Items 14-16). Most (.70%) of the student respondents were White Americans 
(N=597). This group is labeled Majority (Ma) on Table 16, in Appendix B and in 
Appendix D. Other ethnic groups consisted of 197 Black Americans (16*), 86 
Hispanic-Americans (10*) and 29 Foreign Nationals (3*). It should be noted that 
Black Americans, -Hispanic Americans and women are over-represented in this stu- 
dent sample. However, Appendix D does provide a weighted sample category that 
can be employed to generalize the results for the overall 1981 beginning 
engineering student population nationwide by providing proportions quite similar 
to the national averages (81* men, 19* women; 85* White Americans, 6* Black 
Americans, 4* White Americans and 5* Foreign Nationals). 

At the time that the data were collected, most (73*) of the students were 
18 years of age. No sex or career-field difference was related to age, but 
there was a larger percentage of Foreign Nationals (38*) than of the other eth- 
nic groups in the 19-year-old group. Eighty percent (N=677) of the students had 
been in a college-preparatory program in high school, and another 18 percent 
(N=153) came from general-education programs. No sex or career-field difference 
was observed relative to type of high-school educational program, but smaller 
percentages of Hispanic Americans (16*) and White Americans (16*) than of Black 
Americans (15*) and Foreign Nationals (3T*). took general-education programs. 

General and specific career goals . Engineering students as a group tended 
to consider T" college education first before their high-school years, with a 
larger percentage of women (93*) than men (83*) considering a college education 
at that time (see Appendix D, Item 1). The final decision regarding a college 
education also tended to be made by a majority (54*) of the students before high 
school. Again, a larger percentage of women (6'!>) than men (49*) made their 
final decision at that time. As expected, choosing engineering as their college 
major was made somewhat later in time than making the decision to go to college. 
A majority (55*) of the students made the decision regarding an engineering 
career first before the 11th grade in high school, and their final decision was 
made somewhat later in time. Nearly all of the students (86*) had made their 
final decision before or during the 12th grade. 
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TABLE 16 

Demographic Characteristics of Fall '81 Freshman and Sophonore Engineering Students 



CHARACTERISTIC 

SEX 
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ETHNIC GROUP 

Black 

Hispanic 

Majority (White, Asian, Pac. Tsl.) 
Foreign national 
CITIZENSHIP 
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Europe/Other English 3peaking 
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Asia 
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Africa 
YEAR OF BIRTH 
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TYPE OF HIGH SCHOOL EDUCATION PR OGRAM 
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College preparatory 
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Public 

Mi litary/Otner 
COLLEGE IN YOUR ( PARENTS ') HOME STATE 
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Less than 25 miles 
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101-200 miles 
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Over 500 miles 
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It is apparent that at least some of the students made their final decision 
to study engineering before they understood the nature of an engineering career. 
Of special importance is the observation that 15 percent of the men and 23 per- 
cent of the women reported their lack of understanding the nature of engineering 
after beginning college as engineering students (see Appendix D, Item 1). This 
lack of understanding could explain, at least in part, attrition from engineer- 
ing by some students after becoming more familiar with a given engineering pro- 
gram. Moreover, 16 percent of the students reported that they will not, or prob- 
ably will not, become an engineer (see Appendix D, Item 12). A larger percen- 
tage of women (22%) than men (11<) was in this group. 

Most students (85<), however, were at least somewhat certain about becoming 
an engineer, with 36 percent of them being definite about their plans (see 
Appendix D, Item 12). Men were more likely than women to express at least some 
certainty about becoming an engineer (88)1 vs. 78*, respectively). Of the ethnic 
groups, larger percentages of Hispanic Americans (55%) and Foreign Nationals 
(45<) than of Black Americans (35%) and Majority students ( 19%) were definite in 
their plans to become engineers. 

When asked about the highest educational degree level they either desired 
or expected (see Appendix D, Item 3), a majority (71%) of the students desired 
at least a Master's degree, but only 45 percent expected to attain such a high 
degree. Only small sex differences were found with respect to highest degree 
level desired, with slightly more men (29%) than women (24*) desiring a doctor- 
ate. No sex difference in expected degree level was observed for these stu- 
dents, nor was any significant ethnic difference or career-field difference 
found in degree level aspirations. Only a few small, but significant, differ- 
ences were observed among career-field groups for educational level expecta- 
tions. 

With respect to the number of times that students had changed their general 
career goals (see Appendix D, Item 5), 37 percent of the students responded with 
no change, and another 27 percent had changed goals only once. It is interest- 
ing, and perhaps i ot surprising, to note that more men (42*) than women (28*) 
had not changed their general career goal. However, when asked to indicate how 
many times students had changed their specific career goals since entering high 
school, the largest percentage of students (41*) indicated no change in specific 
career goal. No sex difference was found for this question. Moreover, no eth- 
nic or career-field difference was found for either one of these two questions. 

The largest percentage of students (23<) chose electrical engineering as 
their main career-field choice. Table 17 presents these data for choices of 
engineering fields only. Complete data are presented in Appendix D, Item 6. The 
other choices drawing fairly sizable numbers were mechanical engineering (12*), 
chemical engineering (10*), computer engineering (9<), aeronautical engineering 
(8<) and civil engineering (7<). More women than men selected chemical engineer- 
ing (16* vs. 7*, respectively), biomedical engineering (9* vs. 2*, respec- 
tively) and computer engineering (10* vs. 8*, respectively). On the other hand, 
more men than women selected electrical engineering (28* vs. 15*, respectively), 
mechanical engineering (15* vs. 6*, respectively) and aeronautical engineering 
(9* vs. 5*, respectively). 
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TABLE 17 



Response Percentages of Current Main Career Choice 
of Fall '81 Students 
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When asked about possible career alternatives, for which more than one 
alternative could be selected, electrical engineering and computer engineering 
were chosen more often (49)1 and 45)1, respectively) than other engineering and 
nonengineering fields. Men selected electrical engineering more frequently than 
did women (55* and 36)1, respectively), but no sex difference was found for com- 
puter engineering. 

A large number of sex, ethnic group and main career-field differences were 
also observed for career alternative choices (see Appendix D, Item 6). However, 
while only a few differences were observed in main occupational choices, the 
profiles of occupational choices were appreciably different across the major 
groupings. This diversity of occupational choices, which infers diversity of 
occupational interests, might be very useful in explaining differences in career 
planning and in other career-related behavior (e.g., engineering retention and 
transfer) • 

Factors influencing the pursuit of engineering careers . Students were 
asked to rate 49 factors with respect to their importance for encouraging them 
to study engineering. Ratings were made by using a five-point scale ranging in 
importance from "none" to "extreme". Data for this survey question, based upon 
"moderately" to "extremely" ratings on the importance dimension are presented in 
Appendix D as Item 2. Table 18 presents the rank order of the factors based upon 
the percentages of students rating each factor as "moderate", "great" or 
extreme" in importance. The most frequently cited factors were work-related 
characteristics, both extrinsic and intrinsic, followed by school -re la ted fac- 
tors, people -related factors and activity /hobby -related factors. 

Some of the extrinsic factors rated very high in importance were job oppor- 
tunities (93%), salary (90%), job security (85)1), job flexibility (80*), rapid 
advancement (75)1) and prestige /status (68)1). Important intrinsic factors were 
challenge (88)1), creativity (85%), curiosity (84)1), independence (78*), 
problem-solving activities (83%) , type of work (81*) and the interesting nature 
of the work itself (81*). Important school-related factors included high-school 
mathematics and science courses (66* and 69*, respectively) and career informa- 
tion (67*). People-related factors of importance included wanting to contribute 
to society (65*) and to be of service to people (58*) and the influence of a 
student's father or male guardian (57*)- Of particular interest to this study 
is the fact that only 33 percent of the students indicated the importance of 
interest inventories. Moreover, only 34 percent indicated the importance of 
pre-college special seminar programs. 

Of the 44 career-influence factors examined, 19 of them yielded significant 
sex differences, 34 factors indicated significant ethnic differences and only 11 
factors yielded significant career-field differences (see Table 18). In gen- 
eral, women seemed to be influenced by a greater diversity of factors than did 
men. Specifically, larger percentages of women than of men seemed to be influ- 
enced by work characteristics, engineering-related subject matter and by people 
other than friends. Larger percentages of men than of women indicated the 
important influences of engineering-related hobbies, technical publications and 
friends with similar interests. 

Overall, larger percentages of students in minority groups than in the 
majority group indicated the important influence of many of the significant 
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Career Influence Factors of Students by Sex, Ethnicity and Current Career Field 
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career-influence factors. Specific ethnic-group differences on the 34 signifi- 
cant career-influence factors are indicated in Table 18. These differences 
appear to be divided somewhat evenly among the four categories (work -re la ted, 
school-related, people-related and activity /hobby-rela ted) . However, the 11 
factors for which significant career-field differences were found are primarily 
people -re la ted and activity /hobby -related factors. 

Participation in special high -school programs . Overall, most students had 
not participated in any special career-oriented program while in high school 
(see Appendix D, Item 9), Slightly more than one-third of the students (36<) 
were involved in science or math contests. Even smaller numbers of students 
participated in college recruitment programs for their expected career fields 
(22<), high-school science fairs (19<), summer engineering seminars (16<) and 
summer math or science seminars (10<). However, one-third to one-half of the 
students reported that such programs were not even available, except for 
regional or national science fairs. 

A few significant differences among ethnic groups and career-field groups 
were observed. Not surprisingly, a larger percentage of Foreign Nationals than 
of the other ethnic groups indicated that each of these programs was not avail- 
able to them. Black American and Hispanic American students were more likely 
than the other ethnic groups to have participated in college recruitment pro- 
grams in engineering, including summer mathematics and science programs. Women 
students also tended to report having participated in pre -college summer 
recruitment programs more frequently than did men. On the other hand, Majority 
students reported participation in national and regional science and mathematics 
contests more frequently than did other ethnic groups. Science or mathematics 
contests were more available to all students than were the other special pro- 
grams. It would appear that the impact of special pre-college career-oriented 
programs for high-school students has been effective primarily for women and 
minority students. 

Influence of career-oriented interest measurement . The roles of interest 
inventories in "influencing career decisions was examined by several questions on 
the student survey instrument. These questions and their accompanying data are 
presented as Item 4 in Appendix D. Overall, only 33 percent of the students 
reported that they had taken an interest inventory, and another 27 were uncer- 
tain about having taken one. Of the 280 students who had taken an interest 
measure, 26 percent had the Strong-Campbell Interest Inventory , 19 percent had 
the Self- Directed Search , 12 percent had a Kuder interest measure and 47 percent 
indicated "some other" interest measure. (It is speculated that this latter 
group probably could not remember which interest measure they had taken). None 
indicated having taken the Purdue Interest Questionnaire . With respect to the 
impact of the various interest inventories, most of the respondents indicated 
that these measures had uncertain or no value for them. However, they did tend 
to indicate that these interest measures reflected their interests and that the 
interpretative materials or procedures were generally understandable and help- 
ful. 

Perceived career-field characteristics . Students rated a large number of 
work characteristics with respect to how important each characteristic was to 
them personally in considering and/or selecting their particular career fields. 
A five-point scale, ranging from "none" to "extreme," was employed to rate each 
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of 56 work, or job, characteristics. Table 19 presents the percentages of stu- 
dents rating each work characteristic as having "great" or "extreme" importance 
for the total group classified by sex, ethnic group and career-field choice 
(also see Appendix D, Item 10). The importance of having an income that permits 
comfortable living was indicated by the largest number of students (87<). Next 
in importance were the intrinsic characteristics of engaging in satisfying work 
(84Z), using one's special abilities and aptitudes (81<) and engaging in chal- 
lenging and stimulating work (78<). Work that permits having a pleasant home and 
family life also wa3 viewed to be important by a large number (82<) of students. 
In contrast, relatively few students indicated the importance oC-the presence of 
either many fine detailed tasks (29%) or only a few fine detailed tasks (11<), 
being told what to do (951) and being told how to do one's work (7<). 



Only a few highly significant sex, ethnic group and career-field differ- 
ences were found for many work characteristics (see Table 19). For the charac- 
teristics indicating sex and ethnic differences, Women, Black Americans and 
Hispanic Americans placed higher priority than did others on altruistic factors, 
e.g., contributing to society and helping people. A few work characteristics 
also yielded highly significant differences among students classified by main 
career choice. Outdoor work was important to civil (52>) and agricultural (47Z) 
engineering majors, compared to the total group (24>). Dealing with things and 
machines was important for 67 percent of the mechanical and 62 percent of the 
electrical engineering majors, compared to 48 percent overall, and controlling 
expenses (71>) and moving into management (92)1) were important for industrial 
engineers, compared to the total student group (26> and 37>, respectively)* 
Details concerning all of the other significant differences can be focused upon 
by examining Table 19 and /or Appendix 10, Item 10. 

Self -percept ions of abilities , habits and other personal characteristics . 
Student's perceptions of their abilities relative to their same-age peers were 
examined in various areas. A seven-point scale ranging from the lowest 25 per- 
cent to tha highest five percent, was employed to rate 13 abilities. Table 20 
presents the percentages of students rating each ability as above average to 
highest fjve percent, with data presented for the total group classified by sex, 
ethnic group and career-choice field (also see Appendix D, Iuem 13). 

More than 80 percent of the students rated themselves as being above aver- 
age in math ability (86<), science ability (84<) and problem-solving ability 
(83Z). Reading ability was rated above average by 73 percent of the students, 
with personal relations ability drawing 72 percent of the students. Mechanical 
ability and spatial visualization ability were rated above average by 71 percent 
of the students, and management ability drew 70 percent. Leadership ability 
also was rated above average by many students (6950. All of the abilities exam- 
ined received above average ratings by more than 50 percent of the students, 
except for public speaking ability (44J) and artistic ability (42>). 

Significant sex differences were found for mechanical ability and athletic 
ability, for which more men (7b% and 67%, respectively) than women C 59% and 50% f 
respectively) indicated above average ratings. On the other hand, more women 
than men indicated that they were above average in reading ability (80% and 69>, 
respectively) and in writing ability (66> and 56>, respectively). 
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TABLE 19 



Imporbitico of Work Characteristics of Students by Sex, Ethnicity and Current Career Choice 



Percentage indicating each as " Greatly " 

or " Extremel y" Important for their TOTALS 

career WT UW 

An income allowing comfortable living ff5 BT 

Engage In satisfying work 83 84 

Use my special abilities and aptitudes 81 81 

Pleasant home and family life 80 82 

Engage Ln challenging /stimulating work 80 78 

Advance myself economically 74 75 

Employment stability 71 74 

Innovate and propose new ideas 70 67 

Company acknowledges family respons 67 69 

Live in desirable geographic location 66 67 

Work with interesting people 65 71 

Know what work responsibilities are 6l 65 

Manage ray own work with much freedom 58 59 

Problems with no ready-made solutions 5 3 50 

Deal with ideas/theories/principles 51 48 

Travel 48 52 

Exercise leadership 45 51 

Perform duties under flexible hours 43 46 

Make contributions to society 43 51 

Deal with things or machines 43 48 

Participate in work-related decisions 42 47 

Take personal leave (e.g., maternity) 41 43 

Help people 41 49 

Prepare for top-level career 40 47 

Set up research pilot projects 39 40 

Develop a working model 39 43 

Interact a great deal with other people 37 45 

Enhance ray social status and prestige 37 43 

Deal with people 36 44 

Trouble shoot and /or meet emergencies 35 36 

Engage in variety of technical work 35 41 

Plan best use of equipment/materials 33 41 

Develop/test hypotheses/generalizations 32 34 

Be assigned to diverse areas of company 31 36 

Move into a management career 30 37 

Presence of many fine detail tasks 29 30 

Develop economical product/process 29 33 

Evaluate performance 27 32 

Work outdoors 26 24 

Work with a small group 25 2? 

Simplify production method 25 29 

Evaluate Ideas/theories/principles 25 28 

Sell ideas to people 23 25 

Do basis scientific research 22 23 

Control expenses 19 26 

Little pressure to perform well 18 22 

Work by myself 17 18 

Perform departmental liaison work 17 25 

Work with customer rep's 16 18 

Take part in in-service courses 16 18 

Routine operat lons/calculations/etc 16 20 

Work indoors 14 18 

Presence of few/no fine detail tasks 12 11 

Conduct negotiations 11 17 

Be told what work to do 8 9 

Be told how to do my work 5 7 
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(5 14) (13?) (576) (68) (37) (59) (193) (98) 
(382) (39) (23) (17) (35> (73) (21) 
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TABLE 20 

Above Average Ratings of Various Abilities of Fall '81 Student Engineers 
by Sex, Ethnicity and Current Career Choice 



ABILITIES 
Math ability 
Science ability 
Mechanical ability 
Problem-solving ability 
Spatial visualization ability 
Athletic ability 
Artistic ability 
Leadership ability 
Public speaking ability 
Writing ability 
Personal relations ability 
Reading ability 
Management ability 

(No. of Cases) 



TOTALS SEX ETHNICITY 

WT UW MA FE BL HI WH FN 

B8~SF 55" BIT 75"8T BT 100c 

88 84 85 82 72 87 86 86c 

76 71 78 59e 62 73 74 69a 

85 83 83 81 74 80 84 93b 

74 71 73 67 61 74 72 80a 

63 62 67 50e 66 60 61 59 

40 42 40 46 49 45 40 43 

65 69 67 72 77 71 67 55a 

44 44 44 45 56 43 42 45a 

60 59 56 66b 61 57 60 45 

69 72 70 76 75 78 72 52a 
72 73 69 80c 75 76 73 45b 

70 70 69 73 70 74 70 75 

(774) (517) (123) (553) 

(786) (269) (85) (25) 



CURRENT FIELD OF EMPLOYMENT 
AE AR BE CH CE CO EE IE ME 
9T8¥8T9T8TS5S8"B6~8T 
88 82 86 95 73 79 87 82 76b 
81 77 78 70 65 66 77 48 87c 
84 81 81 87 75 88 84 77 86 
84 77 74 72 68 68 74 70 72 
64 59 51 67 77 57 62 54 62 
42 82 38 30 53 46 40 32 45b 

73 71 69 70 63 71 68 91 66 
39 24 38 45 44 50 48 59 38 
59 65 68 64 47 65 54 55 57 

74 82 76 70 68 71 72 91 73 
71 59 81 76 69 80 69 73 70 
63 59 62 69 68 76 76 91 70 

(67) (34) (53) (183) (93) 
(17) (81) (71) (20) 
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Ethnic differences were found for 9 of the 13 ability self -ratings. A 
larger percentage of Black Americans than of the other ethnic groups rated them- 
selves above average on leadership ability (77%) and public speaking ability 
(56$). On the other hand, Black American students had the lowest percentages of 
above-average self -ratings, compared to other ethnic groups, on math ability 
(76*), science ability (72$), mechanical ability (62$) and spatial visualization 
(61$). These percentages of endorsements for Black Americans were still sub- 
stantial. As expected, Foreign Nationals had the highest percentages of above- 
average ratings on math (100$) and problem solving (93$) and the lowest percen- 
tages of above average self -ratings on personal relations ability (52$) and 
reading ability (45$). 

Only three significant differences among current career-choice fields were 
observed for above-average self-ratings of specific abilities. As might be 
expected, a larger percentage of students in architectural engineering (82$) 
than in other career fields rated themselves as being above average in artistic 
ability, and chemical engineering students had the largest percentage of above 
average self-ratings for science ability (95$). It is interesting to note that 
students in industrial engineering had a much lower percentage of above -average 
ratings for mechanical ability (48$), and mechanical engineering students had 
the highest (87$) compared to those of the other career-field groups. 

Several questions related to study habits and to other behavioral situa- 
tions were rated by students relative to the extent that each behavior was 
characteristic of themselves. A five-point scale, ranging from "none" to 
"extreme", was employed to rate each behavior. The results for these questions, 
based upon each of the five scale points, are presented in Item 11 of Appendix B 
for the total student group. Item 11 of Appendix D contains only the "great" 
and "extreme" rating categories for students classified by sex, ethnic group and 
career-field choice. However, when ratings in the moderate category are added 
to thcje in the two highest categories, the results reflect behaviors that are 
conducive to good adjustment. 

In general, students reported that they tend to relate facts or concepts 
from one course to another when studying (92$), and few students (7$) reported 
failure to finish an assignment because of "day dreaming" or "putting it off". 
Many students indicated that they thought about applications of the material 
when studying (86$) and that they tended to memorise facts (78$). When asked 
about what they did in high school for hard-to-understand or hard-to-solve prob- 
lems, 84 percent of the students reported that they kept at the problems until 
they were understood and/or solved. Fairly large numbers of students also indi- 
cated (1) that they usually asked someone to show them how to look at or to 
solve problems (77$) and (2) that they spoke to people about problems in the 
hope of gaining new insight into a given problem (79$). 

In unpleasant situations, a large majority of the students (89$) reported 
that they try to react immediately and figure out the best solution. Moreover, 
they tended to take advantage of opportunities that were presented to them 
(91$). Many students characterized themselves as being friendly and easy-going 
(91$), but they also tended to enjoy themselves when alone (77$). Some students 
characterized themselves as striving to satisfy the expectations of others (44$) 
and as not worrying about things (44$). Overall, very few students responded in 
the "greatly" or "extremely" characteristic direction to the behavioral 
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statements having negative connotations (see Appendix D, Item 11). Few of the 
questions concerning particular personal behaviors demonstrated significant sex, 
ethnic-group or career-field differences, and the observed differences were not 
very strong. Pursuit of such questions in other research studies of graduates 
in other career fields could prove to be both interesting and fruitful, but it 
is beyond the scope of this project. 

Parental education levels , occupations and attitudes . A majority of the 
students surveyed had parents who had attended college (68< fathers; 59% moth- 
ers). A small majority (54<) of the students had fathers with college degrees, 
and 39 percent of the mothers of students held college degrees. More graduate 
degrees were held by students' fathers (23f) than by students' mothers (11<). 
No difference in the educational levels attained by parents was observed when 
students were grouped by sex and by career-choice field (see Appendix D, Item 
20). The fathers of majority students were more likely to have graduated from 
high school (92%) and college (5$%) than were the fathers of students in the 
other ethnic groups. The mothers of Black American and Majority students were 
more likely to have graduated from high school (87< and 95%, respectively) and 
college (4U for each group) than were the mothers of Hispanic Americans (77< 
high school; 30% college) and Foreign Nationals (72< high school; 41< college). 

With regard to parental occupations, more fathers (66%) than mothers (35%) 
held professional or managerial positions (see Appendix D, Item 21). No sex 
difference related to parental occupations was observed, and the only signifi- 
cant ethnic-group and career-field differences concerned the 
professional /managerial occupational level. Seventy-two percent of the majority 
students and 67% of the Foreign Nationals had fathers who held professional or 
managerial positions, compared to Black Americans (53%) and Hispanic Americans 
(46<). In contrast, a significantly larger percentage of the Black American 
students (45<) had mothers in professional or managerial positions compared to 
Majority (34*), Hispanic American (34*) and Foreign National (32%) students. No 
practical difference among the career-field groups was noted for the occupa- 
tional levels of student mothers. Overall, students' fathers tended to have 
slightly higher educational levels and occupational levels than did the mothers 
of students in this study. Complete data regarding these issues are presented 
in Appendix D, Item 20 and Item 21 . 

Students were also asked about the attitudes of their parents toward going 
to college and toward studying engineering. These data are presented in Item 8 
of Appendix D. Students reported that their parents intended to press them 
about going to college but permitted them to make the final decision. Moreover, 
most students also indicated that the decision to study engineering was their 
own, even though their parents were interested in their selections of engineer- 
ing majors. No significant sex or ethnic group difference was found concerning 
these questions, nor was there any meaningful difference among career fields for 
these questions. 

Comparisons Between Graduate And Student Engineers 

Although the surveys used for the graduate and undergraduate phases of the 
study were quite different, there was some overlap among the items. In particu- 
lar, on both surveys, respondents rated their abilities in certain areas, the 
importance of various factors in their decision to study engineering and the 
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importance of various job characteristics. Because the response scales for 
these common items were different on the graduate and undergraduate forms, no 
direct statistical comparison could be made. However, the items could be rank- 
ordered within each group, and the relative orderings were then compared. 

Self-perceptions of abilities . Table 21 presents the percentages of gradu- 
ate engineers and undergraduate engineering students gating themselves as being 
above average on a variety of abilities. The relative orderings of the abili- 
ties for both graduates and students are quite similar. For both groups, the 
highest rated abilities were in the areas of mathematics and problem solving. 
It is interesting to note that the majority of respondents for both samples 
rated themselves above average on most of the items. However, for both samples, 
less than one-half of the respondents rated themselves as being above average on 
artistic and public speaking abilities. Somewhat more students than graduates 
seemed to rate their athletic abilities high (relative to other abilities). 
Similar sex differences were found for graduates and students, with more men 
than women rating themselves high on athletic and mechanical abilities and more 
women than men rating themselves high on writing ability. Significant differ- 
ences among the ethnic groups were generally not consistent across samples. 

Factors influencing decisions to study engineering . Both graduates and 
students rated the importance of various factors in influencing their decisions 
to study engineering. Items that were rated by both samples are presented in 
Table 22. The percentages presented in Table 22 are not comparable across sam- 
ples, but the rank -ordering of the items within categories can be compared. It 
is evident that these relative orderings are very similar. For both groups, 
characteristics of the work were most influential. More students than graduates 
rated salary and security as being important to their decisions regarding 
engineering careers. However, both groups rated challenge and creativity very 
high. Hobbies and activities were less influential than other factors for both 
graduates and students, especially the women in these groups. Pre-college sem- 
inars were somewhat more influential for students than for graduates. This may 
be because pre-college seminars are more frequent today than in the past; thus, 
they were not available for many engineers in the graduate sample (nor were they 
available to many of the undergraduates). 

Sex differences among the factors that influenced career decisions were 
generally consistent across graduate and student samples. More women than men 
tended to rate the importance of their mothers and female engineers and of pre- 
college seminars. Women in both groups also rated challenge, liking for problem 
solving and independence significantly higher than did men. In the areas of 
hobbies and activities, sex differences were generally in the direction of men 
rating them as being more important than did the women. 

As in the previous section, ethnic differences were generally not con- 
sistent across samples. A notable exception involved ratings for pre-college 
seminars. More Black and Hispanic respondents in both samples rated pre-college 
seminars to be important than did White and Foreign National respondents. 

Importance of job characteristics . The last set of items that could be 
compared across samples concerns the relative importance of various job charac- 
teristics. Table 23 presents the rank-ord*rings of these factors according to 
the total group of graduates and the total group of students. The relative 
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TABLE 21 

The Importance of Perceptions of Ability ci* Graduate 
and Student Engineers by Sex and Ethnicity 
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TABLE 22 

Ratings of Graduates and Students of the Importance of Various 
Factors Influencing Their Decisions to Pursue an Ehgineering Career 
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Science Fair participation 
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TABLE 23 

Rank Order of Importance Ratings of Various Job Characteristics 
for Graduate and Student Engineers 
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orderings of the factors are quite similar for the graduates and students. The 
top two factors for both groups of respondents included satisfying work and a 
comfortable income. These factors point out the importance of both intrinsic 
and extrinsic concerns. Third in importance for the student sample was economic 
advancement, an extrinsic concern. The graduates, on the other hand, rated the 
opportunity to innovate third in importance, with economic advancement sixth. 

The tendency for the students to place somewhat greater emphasis on extrin- 
sic factors is consistent with the comparisons of the relative importance of 
work factors in influencing students and graduates to pursue a career in 
engineering. Aside from the roost highly rated factors, there were rank differ- 
ences of at least for several factors. Factors rated more highly by students 
than by graduates included the opportunity to travel, to make a significant con- 
tribution to society and to work for a company that realizes employees have fam- 
ily responsibilities. Graduates, on the other hand, rated the following factors 
relatively higher in importance than did the students: participation in work- 
related decisions, opportunity to engage in a wide variety of technical work, 
opportunity to move into management and the availability of personal leave. 
These differences appear to reflect a greater concern by graduates than by 
undergraduates for career advancement. 

Sex differences across the samples were less consistent than they were for 
the previous comparisons noted above. While there were 12 significant differ- 
ences for the graduates and 11 for the students, only six of these differences 
occurred in both samples with the direction of the difference being consistent. 
Women in both samples rated the following factors as being more important than 
did the men: satisfying work, flexible working hours, availability of personal 
leave, preparation for top level careers, opportunity to be assigned to dif- 
ferent areas of the company and the opportunity to travel. It is likely that 
women see these factors as being important in helping them to balance a profes- 
sional career with family life. 

There was also some consistency between the two samples in the pattern of 
differences across ethnic groups. There were 15 significant differences for the 
graduate Wmple and 13 for the students. Nine differences were consistent across 
samples, with a similar pattern of results. For two of the factors, Black Amer- 
ican and Hispanic American respondents gave higher importance ratings than did 
White American and Foreign National respondents. These factors included the 
opportunity to exercise leadership and to be assigned to different areas of the 
company. These differences may reflect concern of under-represented minorities 
with the opportunities for advancement in their jobs. 

The other seven factors which involved significant ethnic differences 
across samples were rated lower in importance by White American respondents than 
by other ethnic groups r These factors included: the opportunity to innovate, 
to know exact work responsibilities, opportunity for travel, to make a signifi- 
cant contribution to society, to help others, preparation for top level careers 
and an opportunity to enhance social status and prestige. There were only two 
items in the general pool dealing with social responsibility, and both of these 
factors were rated lower by White American respondents than by other ethnic 
groups. However, the other factors showing ethnic differences represent a wide 
variety of areas and do not generally reflect a lack of concern by White Ameri- 
can respondents for one particular area. 
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In summary, comparisons across graduate and undergraduate engineering sam- 
ples demonstrated a high degree of similarity between the groups. The new 
embryo engineers who are launching their careers in the 1980's are not very dif- 
ferent from professional engineers with respect to (1) the factors that influ- 
enced them toward careers in engineering, (2) self -perceptions of their abili- 
ties and (3) work values, or characteristics. More women than men in both sam- 
ples indicated the importance of factors which could facilitate juggling the 
demands of career and family (e.g. flexible hours) • Finally, there appears to 
be an increase in the influence of pre -college seminars in attracting women and 
minorities to engineering, which lends support to the viability of these pro- 
grams. 
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MEASURED INTERESTS OF GRADUATE AND STUDENT ENGINEERS 



Strong-Campbell Interest Inventory ( SCII ) : Graduate Profiles 

A global view of a per3on 's occupational orientation is provided by the six 
General Occupational Theme scores of the SCII. High scores suggest the general 
activities that a person will enjpy, the type of occupational environment that 
he or she will find most comfortable, the problems that he or she will be most 
willing to attempt and the kind of people who will be most appealing as co- 
workers (Campbell & Hansen, 1981). Thus, these theme scores offer an immediate 
and useful overview of an individual 's interests. According to Campbell and 
Hansen (1981), engineers score high on the Realistic Theme Scale and low on the 
Social Theme Scale. 

The Basic Interest Scales of the SCII were developed in order to help con- 
sumers in the difficult task of interpreting SCII profile scores. These scales 
are particularly useful in providing "direct information about major themes in 
the individual's interest, which can be mapped into the occupational world via 
scores on the Occupational Scales (Campbell 4 Hansen, 1981, p. 44)." SCII norm- 
group engineers scored high on the Mathematics Scale (Investigative Theme) and 
low on the Social Service Scale (Social Theme). Of the 162 Occupational Scales 
representing 85 occupations, only the results obtained for the Male and Female 
Engineer Scales are focused upon here. However, scores for selected Occupa- 
tional Scales representative of the various general themes are also presented. 
Graduate engineer data for these SCII scales are presented in Table 24, with 
engineers classified into sex, ethnic arid career-field subgroups. 

Occupational Themes . Engineers who took the SCII scored highest on the 
Realistic and Investigative Themes (see Table 24) and scored lowest on the 
Social and Artistic Themes. As indicated in an earlier section of this report, 
engineers also rated themselves and the typical engineer in their fields as 
being most similar and least similar, respectively, to these same Occupational 
Themes. 

According to Holland's typology of personal orientation regarding career 
choice (Holland, 1966, 1973), engineers in this study described themselves 
behaviorally, by both their ratings on the graduate survey and their interest 
choices on the SCII, as persons who exhibit aggressive behavior, who emphasize 
activities involving motor coordination, who prefer concrete "down-to-earth" 
activities and who avoid interpersonal contact (Realistic Theme) and as persons 
who think rather than act, who organize and understand rather than dominate or 
persuade and who avoid close interpersonal contact (Investigative Theme). They 
also described themselves behaviorally as being least like persons who need 
attention, who seek interpersonal relations and who avoid problem solving, use 
of physical skills and highly-ordered activities (Social Theme) and like persons 
who have a strong desire for self-expression, who dislike structure, who have 
little self-control, "\fho are feminine and expressive of emotion and who like 
tasks that emphasize physical skills or interpersonal interactions (Artistic 
Theme) . 

Basic Interest Scales . In addition to the Occupational Theme Scores, Table 
24 also presents the typical pattern of basic interests of engineering graduates 
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TABLE 24 



Strong-Campbell Interest Inventory Means and Standard Deviations for the Graduate Engineering 
Group Classified by Sex, Ethnicity and Current Career Field 
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who took the SCII, ordered by sex, ethnic group and field. Engineers tended to 
score above average, as compared to the SCII norm group, on the Mechanical 
Activities Scale (Realistic Theme), Mathematics Scale (Investigative Theme) and 
Science Scale (Investigative Theme). They scored below average as a group on 
the Writing Scale (Artistic Theme), Social Service Scale (Social Theme) and 
Office Practices Scale (Conventional Theme). 

Occupational Scales . The two Occupational Scales for engineers (male and 
female versions) on the SCII, classified as belonging to the Investigative and 
Realistic Themes, drew significantly different performances from the engineers 
in our study. Moreover, these differences were not in the expected direction. 
The average score for our engineers was significantly higher on the female ver- 
sion (T-score of 50) of the Engineering Scale than on the male version (T-score 
of 43) of this Scale. These results suggest that the engineers in this study 
may be somewhat different than the engineers upon whom the SCII Male Engineer 
Scale was developed and normed. In other words, our engineers endorsed fewer of 
the interests included in the male version of the Engineer Scale than was true 
of the male engineers in the SCII norm group. It is possible that the low score 
obtained by our engineers was the result of including female engineers with male 
engineers for this analysis. However, this conclusion is not valid, as will be 
seen subsequently in the discussion of sex differences. 

Special Scales . With respect to the two non-occupational Special Scales on 
the SCII, the typical engineer in our study scored near average (T-score of 48) 
on the Academic Comfort Scale and slightly above average (T-score of 56) on the 
Introversion-Extroversion Scale, as compared to SCII norms. These results sug- 
gest that the typical engineer in our study tends to be oriented toward the pur- 
suit of higher education but not to the extent of pursuing a Ph.D. degree 
(Academic Comfort). Moreover, our typical engineer tends to prefer individual 
activities rather than group activities more than does the average professional 
person (Introversion end of Introversion-Extroversion Scale). 

Sex Differences . The SCII profiles for the men (N=344) and women (N=222) 
engineers in our study are presented in Figure 6 for Occupational Themes and 
Basic Interest Scales. Overall, the interest profiles of women and men are 
quite similar in their patterns, except for their Artistic and Realistic Theme 
Scores and the Basic Interest Scale scores for these two Themes. For the Artis- 
tic Occupational Theme Scale and its three Basic Interest Scales, women 
engineers scored significantly higher than did the male engineers in our study. 
However, the scores for women Were merely average in level compared to the norm 
group of women engineers. The opposite was true for the Realistic Theme and its 
five Basic Scales: women engineers scored significantly lower than did men, 
except for the Nature Scale. It is interesting to note here that the women 
engineers also rated themselves on the graduate survey instrument as being more 
artistic and slightly less realistic than did their male counterparts (see Fig- 
ure 5). Significant differences were also found for several other Basic 
Interest Scales, but the male -female profiles were similar in shape for these 
scales. 

Male-female engineer profiles for representative Occupational Scales for 
each of the six Occupational Themes and the two Special (or administrative) 
Scales are presented in Figure 7. Again, the shapes of the two profiles are 
similar, but several significant differences were found. Of particular 
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importance for this study is the significant difference between male and female 
engineers on both Male and Female Engineer Scales. Male engineers in our study 
scored significantly higher than did women engineers on both versions of the 
Engineer Scale. However, male engineers in the SCII norm group also scored 
higher on both sex-related Engineer Scales than did women engineers in the SCII 
norm-group. Of particular interest to this study are the findings that our 
women engineers scored slightly lower on the average (T-score 47) than did the 
norm group women engineers (T-score=50) on the Female Engineer Scale, and our 
male engineers scored significantly lower (T-score=45) than their norm-group 
counterparts (T-score=50) on the Male Engineer Scale. 

Tt should be noted that the sizes of our male and female engineer samples 
are somewhat larger than their corresponding SCII norm-group engineer samples. 
However, the SCII norm groups of engineers are restricted to people who (1) were 
between 25 and 55 years of age, (2) had been in their occupation for at least 
three years, (3) reported that they enjoyed their work, (4) met at least some 
minimal standard of occupational performance and (5) pursued their occupation 
with the typical tasks and duties, rather than in some unusual way (Campbell & 
Hansen, 1981, p. vi) . The addition of the SCII data on the engineers in our 
study to the existing data for engineers in the SCII norm groups might provide 
engineer norms for the SCII that are more representative of engineers in the 
profession today than may now be the case. 

One other 3ex difference should be noted. Women engineers in our study 
scored significantly higher (T-score=52) than did men (T-score=46) on the 
Academic Comfort Scale. Moreover, men in our study also scored significantly 
lower on this scale than did male engineers in the SCII norm group (T-score=51 ) . 
These results suggest that our male engineers may be less inclined to pursue 
further academic work than were both men and women in the SCII engineer norm 
group and also the women in our study. Perhaps the male engineers in this study 
are quite satisfied with their present position and/or do not need additional 
academic work in order to do what they want to do. This interpretation is sup- 
ported, at least to some extent, by the higher level of satisfaction expressed 
by male engineers with their progress in their careers and with the nature of 
the work in their present positions (see Table 5). Moreover, more men than 
women indicated that they actually planned no further graduate work (see Table 
13). 

Ethnic differences . Significant differences among ethnic groups were found 
for only the Realistic Theme Scale, three Basic Interest Scales (Agriculture, 
Mechanical Activities and Religious Activities) and the Male Engineer Scale. 
Foreign Nationals tended to score lower on the Realistic Theme Scale, than did 
the other ethnic groups. Black Americans scored lowest on the Agriculture Scale 
and Foreign Nationals scored lowest on the Mechanical Activities Scale, both 
scales representing the Realistic Theme. Blacks Americans scored significantly 
higher than did the others on the Religious Activities Scale (representing the 
Social Theme), and Foreign Nationals scored lowest on the Male Engineer Scale. 
However, the size3 of the ethnic groups are somewhat small, except for White 
American engineers; consequently, these ethnic differences may not be generaliz- 
able to other ethnic-group engineer samples. It will be remembered from the 
previous section of this report that there was no significant difference among 
the ethnic groups as to how they rated themselves, or the typical engineer in 
their field, on the Realistic Theme (see Table 24), even though there were 
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rating differences on some of the other themes. 

Career-field differences . When the engineers in this study were ordered 
according to their current career field in engineering, significant differences 
were observed on several of the SCII scales (see Table 24). Three of the Occu- 
pational Theme Scales yielded differences among the various engineering fields: 
Realistic Theme, Investigative Theme and Enterprising Theme. Engineers in agri- 
cultural engineering and resource engineering (T-scores of 63 and 61, respec- 
tively) scored highest on the Realistic Theme Scale, and people working in com- 
puter science scored significantly lower (T-score=46) on this Scale than did all 
of the other groups. Agriculture engineers and resource engineers also scored 
highest (T-score=57) on the Investigative Theme Scale, and engineers in manage- 
ment scored highest (T-score=52) on the Enterprising Theme Scale. However, 
scores for the various fields on the latter two scales (ranging from 57-52 and 
from 52-45, respectively) were much less variable than were scores on the Real- 
istic Theme Scale (T-scores ranging from 63-46). 

Significant differences among engineers in various fields were found for 11 
of the 23 Basic Interest Scales. Of particular importance are the differences 
found for three of the five Occupational Scales representing the Realistic 
Theme. As would be expected, engineers working in agricultural engineering and 
resource engineering scored highest on the Agriculture Interest Scale (T-scores 
of 59 and 58, respectively). Persons in aeronautical engineering and computer 
science scored lowest on the Agriculture Scale (T-scores of 45 and 42, respec- 
tively). Agricultural engineers and resource engineers also scored highest (T- 
scores of 56 and 57, respectively) on the Nature Interest Scale, while nuclear 
engineers scored lowest (T-score of 42 T* on this scale. On the Mechanical 
Activities Interest Scale, agricultural engineers and mechanical engineers 
scored highest (T-scores of 62 and 61, respectively), and persons in computer 
science scored lowest (T-score of 51). 

High scores were obtained for all career fields on the Mathematics Interest 
Scale, ranging from 61 (electrical engineering and industrial engineering) to 57 
(management). The Science Interest Scale yielded above average scores for all 
of the career fields, except for civil engineering (T-score=53) , industrial 
engineering (T-score=53) > computer science (T-score=53) and management (T- 
score~52). However, even these low scores on the Science Interest Scale were 
slightly higher than were the average scores of the persons-in-general norm 
group for the SCII. 

Significant differences among the career fields were observed also for both 
Male and Female Engineer Occupational Scales and for the Academic Comfort Scale. 
It is interesting to note that scores were lower across all fields on the Male 
Engineer Scale than were scores on the Female Engineer Scale. Not surprisingly, 
people in computer science scored much lower on both engineering interest Scales 
than did people in other career fields. If we disregard the scores of people in 
management and computer science on the Engineer Scales, we find that mechanical 
engineers scored highest (T-score=55) and aeronautical engineers scored lowest 
(T-score=48) on the Female Engineer Scale. Moreover, both agricultural 
engineers and industrial engineers scored highest (T-scores of 47) and civil 
engineers scored lowest (T-score of 40) on the Male Engineer Scale. Differences 
in the numbers of men and women in the various fields might account for these 
results. For example, the numbers of men and women in mechanical engineering 
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are both large and fairly equal, while there are many more men than women in 
agricultural engineering. Nevertheless, discrepancies in sample sizes do not 
appear to be the only explanation for the observed differences in scores on the 
two Engineer Scales. 

The Academic Comfort Scale also yielded significant differences among 
engineers in the various career fields, with those in management obtaining the 
lowest average score (T-score=4D and chemical engineers scoring highest (T- 
score=53). Thus, people in management seem to have less interest in academic 
work than do the people in other fields. Although chemical engineers scored 
highest (T-score=53) on this scale, they probably are not oriented more toward 
academic work than are the electrical engineers (T-score=51 ) and resource 
engineers (T-score=51 ) . No significant difference among career fields was 
observed for the Introversion-Extroversion Scale. 

It should be noted here that some of the significant career-field differ- 
ences presented above may not be generalizable to new engineer field samples. 
Several of the career-field samples are quite small, less than 30 persons in 
each group: e.g., aeronautical engineering (N=8), agricultural engineering 
(N=21), environmental engineering (N=10), nuclear engineering (N=17) and com- 
puter science (N=7). However, the results obtained for the major engineering 
fields (e.g., chemical, civil, electrical, mechanical and industrial) may hold 
up with new samples of engineers in these fields, because of these current, 
fairly large national samples of engineers. 

S trong - Campbell Interest Inventory : Student Profiles 

Presented in Table 25 are the average standard score (T-score) results for 
the Strong-Campbell Interest Inventory that were generated by the freshman and 
sophomore engineering students in this study. These results are based upon the 
total group ordered by sex, ethnic group and current career-choice in engineer- 
ing. On the Occupational Theme Scales, student engineers scored highest, rela- 
tive to the SCII norm group, on the Realistic Theme Scale (T-score of 55) and 
lowest on the Social (T-score of 5) and Artistic (T-score of 46) Theme Scales. 
These results suggest that behavioral descriptions of the typical student 
engineer are similar to those of the typical graduate engineer in this study. 

Compared to graduate engineers, however, student engineers as a group 
scored lower on the Investigative Theme Scale (T-score of 52 compared to 55 for 
graduate engineers) and higher on the Enterprising Theme Scale (T-score of 49 
compared to 46 for graduates). Thus, student engineers tended to have less 
interest in scientific endeavors (Investigative Theme) and more interest in 
Social-persuasive roles (Enterprising Theme) than did the graduate engineers in 
our study. 

Results for student engineers as a group on the Basic Interest Scales of 
the SCII point to above-average interests (compared to SCII norms) in Mechanical 
Activities (T-score=57) and Adventure (T-score=56) , which ai-e categorized as 
belonging to the Realistic Theme, and Mathematics (T-score=58) and Science (T- 
score=56), classified as Investigative Theme interests. Scores on the other 
Basic Interest Scales were within the average-score range, as compared to SCII 
norms, except for the below average scores for Teaching (T-score=42) in the 
Social Theme and for Writing (T-score=44) in the Artistic Theme. Although not 
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TABLE 25 

Strong -Campbell Interest Inventory Means for Student Engineers Classified by Sex, Ethnicity, 
Current Career Choice and Certainty of Choice 
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identical, these results are, in general, similar to those obtained for graduate 
engineers on the Basic Interest Scales. 

Among the many specific Occupational Scales of the SCII, only the results 
of the two Engineer Scales (male and female) are presented here. The scores on 
these scales reflect the same pattern for engineering students as was found for 
graduate engineers; i.e., a higher score was obtained on the SCII Female 
Engineering Scale than on the Male Engineering Scale. However, student 
engineers scored lower on each respective scale than did graduate engineers. 
Compared to the SCII norm-group engineer, students in this study scored low- 
average (T-score=45) on the Female Engineer Scale and far below average (T- 
score=37) on the Male Engineer Scale, whereas the typical graduate engineer in 
thi3 study yielded an average score (T-score=50) on the female scale and a 
slightly below-average score (T-score=44) on the male scale. At least two pos- 
sible explanations for the student engineer results on the two engineer scales 
can be proposed: (1) the low scores may reflect the impact of lack of experi- 
ence; and/or (2) the student group does, in fact, contain a large number of stu- 
dents who will not become graduate engineers. It is indeed a fact that the base 
rate for dropouts from undergraduate engineering programs is approximately 60 
percent nationwide. 

With respect to the two SCII Special Scales, student engineers scored below 
average compared to SCII norms on the Academic Comfort Scale (T-score=43) and 
high average on the Introversion-Extroversion Scale (T-score=54) . Thus, as was 
true of the typical graduate engineers, the average student engineer expressed 
no particular liking for group activities (Introversion end of Introversion- 
Extroversion Scale). Unlike graduate engineers, however, the student engineers 
in this study expressed themselves as having relatively little persistence in 
academic endeavors, compared to both SCII norms and present graduate results. 
The fact that the present student engineer sample undoubtedly contains many stu- 
dents who will not persist in engineering probably biases these results. It 
would be interesting and informative to measure the interests of this student 
group again when they are seniors. Data derived at that point in time should 
help to clarify the present results. 

Sex Differences . Significant sex differences were found for student 
engineers on most of the SCII Scales investigated (see Table 25). Therefore, it 
seems expedient to foous first upon scale similarities rather than scale differ- 
ences. On only two of the six Occupational Theme Scales were male and female 
student engineers similar, the Investigative Theme Scale and the Enterprising 
Theme Scale. Men and women scored at the average level on both scales when com- 
pared to SCII norms. 

Men engineering students scored significantly lower than women on the 
Artistic and Social Theme Scales. Moreover, the scores for men on these scales 
were below average compared to SCII norms, while the scores for women students 
were average in level. Men also scored lower than women on the Conventional 
Theme Scale and higher than women on the Realistic Theme Scale. Thus, male stu- 
dent engineers represented themselves as having no strong desire for self- 
expression or structure (Artistic Theme) and as having no particular need for 
attention or for seeking interpersonal relations (Social Theme), compared to 
women students or SCII norms. On the other hand, women engineering students 
expressed more concern for rules and regulations and more need for structure and 
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order (Conventional Theme) compared both to their male counterparts in this 
study and to SCII norms. Women students also appeared to have less preference 
for concrete "down to earth" activities and aggressive behavior (Realistic 
Theme) than did men. However, the interests of women for realistic activities 
were in the average level compared to SCII norms, while men were above average 
in this area. Previous studies have shown that scores for men and women tend to 
diverge most on the Realistic and Artistic Scales, which supports the need for 
separate interpretative statements for men and women on these scales. This need 
is supported by both graduate and undergraduate sex differences found in this 
study. 

Similar interests were expressed by women and men students on only five of 
the twenty-three Basic Interest Scales. Women and men students expressed above 
average interests on the Science and Mathematics Scales (Investigative Theme), 
average-level interests on the Agriculture and Military Activities Scales (Real- 
istic Theme) and the Sales Scale (Enterprising Theme), as compared to SCII 
norms. 

The largest sex differences for undergraduates were found on the scales 
classified as belonging to the Social and Artistic Themes. Women students 
tended to score at the average level on these scales, compared to SCII norms. 
Men students scored below average, except for their Athletics and Religious 
Activities (Social Theme) scores, which were average in level. On the other 
Basic Interest Scales for which significant sex differences were found, women 
students tended to score higher than the men, except for the Adventure and 
Mechanical Activities Scales (Realistic Theme) and Athletics Scale (Social 
Theme) on which men scored higher than women. 

It is interesting to remember that a large number of sex differences were 
also found on the Basic Interest Scales (13 of 23) for graduate engineers in 
this study. Moreover, the direction and level of the Basic Interest Scale 
scores for undergraduate engineers ordered by sex are generally similar to those 
found for our graduate engineers and for SCII male and female norm groups. 

Scores obtained by men and women students on the two Engineer Occupational 
Scales and the two Special Scales (Academic Comfort and Introvert-Extrovert) 
were similar in direction to that of scores on these scales derived from gradu- 
ate engineers. Significant differences between men and women students were 
observed on all four scales, whereas men and women graduate engineers did not 
differ significantly on the Introvert-Extrovert Scale. On both Engineer Scales, 
women students scored lower than did men, and both sets of scores for students 
were much lower in level than those found for men and women graduate engineers 
and the SCII male and female norm groups. 

It is interesting to observe that, on the two Engineer Scales, men students 
scored lower (but still average in level) than both male graduate engineers in 
this study and the SCII male engineer norm group, while women students scored 
much lower (well below average level) than did our women engineers and the SCII 
norm group of women engineers. It is readily apparent that separate norms for 
men and women are required for the two Engineering Scales in the SCII. 

As was found for graduate engineering women in this study, undergraduate 
women appeared to have a stronger need or orientation for academic work 
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(Academic Comfort Scale) than did male student and graduate engineers. Women 
engineering students also expressed more liking for social and enterprising 
activities (Introversion -Extroversion Scale) than did not only male students but 
also both male and female graduate engineers and SCII norm group engineers. 

Ethnic differences . Four of the six Occupational Theme Scales yielded sig- 
nificant ethnic differences (see Table 25). Mexican American and Foreign 
National students scored higher than did other ethnic groups on the Realistic 
Theme Scale (T-scores of 61 and 59, respectively), and these scores were above 
average when compared to SCII norms. Ethnic group scores were more variable for 
undergraduates on the Social Theme Scale than on the other theme scales. The 
small sample sizes of several of the student ethnic groups suggest that at least 
some of the ethnic differences observed may not be very reliable or valid. 

It will be remembered that only one ethnic difference on the Occupational 
Theme Scales was found for the graduate engineers in this study. Foreign 
National graduate engineers scored significantly lower (but still average in 
level compared to SCII norms) than did the other ethnic groups on the Realistic 
Theme Scale. In general, scores on the SCII Theme Scales tended to be somewhat 
higher within ethnic group for student engineers than they were for graduate 
engineers. 

On the two specific occupational scales for engineers, Black American stu- 
dents scored significantly lower than did the other ethnic groups. All student 
ethnic groups scored well below average (T-score range=29-4D on the Male 
Engineer Scale, and only somewhat higher (T-score range=36-59) on the Female 
Engineer Scale compared to SCII norms. Thus, the direction of these results is 
the same as that found for the graduate engineer ethnic groups. 

Ethnic differences for undergraduate engineers were found for only one of 
the two Special Scales on the SCII. On the Introversion-Extroversion (IE) 
Scale, Asian Pacific students scored higher (T-score=62) than the other ethnic 
groups. Compared to SCII norms, both Asian Pacific and Hispanic American stu- 
dents scored above average. These results suggest that these two ethnic groups 
tend to prefer individual activities even more than the other engineering stu- 
dents do. No significant difference was observed among student ethnic groups on 
the Academic Comfort Scale, but all scores for this scale derived from student 
ethnic groups were somewhat lower than those found for the graduate engineer 
ethnic groups. 

Ethnic comparisons between undergraduate and graduate engineers woul' 1 be 
facilitated if the seven undergraduate ethnic groups were to be reclassified 
into the same four ethnic categories as was used for graduate engineers. The 
problem of small sample size for several of the undergraduate ethnic groups 
would be alleviated, and comparisons between undergraduate and graduate ethnic 
groups could be clarified. Unfortunately, time and resources were not suffi- 
cient to permit these new comparisons to be made at this time. 

Current career-choice differences . When engineering students were classi- 
fied according to their expressed current career choices, significant differ- 
ences among groups were identified for three of the six Occupational Theme 
Scales: Realistic, Investigative and Enterprising Themes (see Table 25). Stu- 
dents preferring engineering technology were highest (T-score=63) on the 



ERLC 



80 



- 70- 



Realistic Theme Scale and computer science students wer^ lowest (T-score=43) • 
These scores were far above average and below average, respectively, when com- 
pared to SCII norms. For the Investigative Theme Scale, biological science stu- 
dents were highest (T-score=62) , and far above average compared to SCII norms, 
and computer science students were lowest (T-score=43) , and below average com- 
pared to SCII norms. Engineering science students were lowest (T-score=39) on 
the Enterprising Scale, which was far below average compared to SCII norms, and 
architectural engineering students were highest (T-score=56) , or slightly above 
average in level compared to SCII norms. 

It should be noted that the sample sizes of 15 of the 20 career-choice 
groups were very small, less than 25 in each group. Consequently, the general- 
izability of these SCII results is questionable, even though significant differ- 
ences among the graduate engineers classified by field of engineering were also 
found on these same three themes. (One-half of the graduate groups also had 
less than 25 persons in each career field.) The significant career-field differ- 
ences that are most relevant to this study are those associated with the Realis- 
tic and Enterprising Themes, because these themes and the Investigative Theme 
Scale drew differences across career groups. 

The strongest difference among career-choice groups on the SCII Basic 
Interest Scales was for the Mechanical Activities Scale (Realistic Theme). 
Technology students scored highest (T-score=65) , which was far above average 
compared to SCII norms, and environmental engineers scored lowest (T-score=43) , 
or below average. Strong differences were identified also for the Science and 
Medical Science Scales (Investigative Theme). Biomedical engineers and 
engineering science students scored highest (T-score=60) on the Science Scale, 
with scores in the above-average range compared to SCII norms, while architec- 
tural engineering and computer science students scored lowest (T-score=49) , with 
scores in the average range compared to SCII norms. For the Medical Science 
Scale (Investigative Theme), both management and biological science students on 
the average received the highest scores (T-score=60) , which were above average 
compared to SCII norms. Agricultural engineering students had the lowest aver- 
age score (T-score=42) on the Medical Science Scale, reflecting below average 
performance compared to SCII norms. 

Small but significant differences among career fields were also observed 
for several other Basic Interest Scales. As expected, agricultural engineering 
students scored highest (T-score=63) on the Agricultural Scale (Realistic 
Theme), and computer science students scored lowest (T-score=39) , or below aver- 
age compared to SCII norms. This same pattern of scores was also found for gra- 
duate engineers in agricultural engineering and computer science, respectively. 
Technology students scored highest (T-score=64) on the Adventure Scale (Realis- 
tic Theme), which was far above average compared to SCII norms, and computer 
science students scored lowest (T-score=39) , scoring well below average compared 
to SCII norms. 

Although significant career field differences were observed for all five of 
the Basic Interest Scales classified as belonging "co the Enterprising Theme, the 
strongest difference was found on the Law/Politics Scale. Computer science stu- 
dents seemed to be the least interested (T-score=38) in law and/or political 
activities, a below-average score, while biological science students appeared to 
be the most interested (T-score=57) in these areas, an above-average score. It 
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i3 interesting to note that engineering science students scored lowest on all 
three of the other two Enterprising Theme Scales: Public Speaking (T-score=38) , 
Merchandising (T-score=39) and Business Management (T-scores38) . High scores on 
these scales were obtained by behavioral science students on the Public Speaking 
Scale (T-score=55) and by management students on the Merchandising Scale (T- 
score=55) and the Business Management Scale (T-score=57) • These scale scores 
for students were significantly higher than those obtained by graduate engineers 
in management, by norm-group engineers and by the people-in-general norm group. 

Strong career-field differences were observed for both Female and Male 
Engineer Scales. Students in environmental engineering scored lowest on both 
engineering Scales: T-score of 25 for the Female Engineer Scale and of 19 for 
the Male Engineer Scale. Both scores suggest that these environmental engineer- 
ing students have extremely low interest in the activitie3 included in both of 
these engineering scale3. Students in engineering science obtained the highest 
average 3Cores on the two Engineer Scales: a T-score of 55 for the female ver- 
sion and 46 for the male version. These scores were high average and average, 
respectively, in level compared to the SCII engineer norm group, but they were 
comparable to the scores of the male engineers in this study. Scores on the two 
Engineer Scales were a3 similar in pattern across student career-choice groups 
as they were for graduate career-field groups. Somewhat higher scores were 
obtained for the Female Engineer Scale than for the Male Engineer Scale by both 
student and graduate groups. However, graduate engineers tended to make higher 
scores on these scales than did undergraduates. 

For the two Special Scales, Academic Comfort and Introversion-Extroversion 
Scales, biological science students scored highest (T-score=56) and architec- 
tural engineering students scored lowest (T~score=31 ) on the former scale, while 
engineering science students scored highest (T-score=6D and biological science 
students scored lowest (T-score=44) on the latter scale. Compared to SCII 
norms, biological science students appeared to have above-average persistence in 
academic endeavors and in investigative activities (Academic -Comfort Scale) and 
to have slightly more than average interest in social activities (Extroversion). 
Architectural engineers indicated little interest (T-score=38) in academic per- 
sistence (Academic Comfort Scale), and engineering science students represented 
themselves as disliking (T-score=6l ) social and enterprising activities 
(Introversion-Extroversion Scale) . 

It is doubtful whether these career-choice field differences should be 
stressed. As indicated earlier in this section, 15 of the 20 career-choice stu- 
dent groups held less than 25 students in each group, and 7 of the 12 career 
fields for engineering graduates held less than 30 persons. Consequently, the 
generalizability of these career-field results, as well as their reliability and 
validity, can be questioned. It would be important to gather new data from more 
graduates and students in the career fields that now have small numbers and then 
to re-analyze the combined data In order to be able to make definitive state- 
ments about the interests of engineers and students Ln the various career 
fields. 

Differences among students relative to levels of career commitment . When 
students "were classified according to levels of certainty regarding careers in 
engineering, several! interesting differences in SCII profiles emerged. These 
data are presented in Appendix D. Differences among levels of career commitment 



82 



ERIC 



- 72 - 



were found for three of the six Occupational Theme Scales and for 10 of the 23 
Basic Interest Scales. Students who were definite (N=133) about their choices of 
engineering careers scored higher on the average than did other students (N=55) 
in interests related to the Realistic, Investigative and Conventional Themes. 

Committed students also scored higher on the average than did others on 
Mechanical Activities and Military Activities (Realistic Theme), Mathematics and 
Science (Investigative Theme), and Sales, Business Management and Law/Politics 
(Enterprising Theme). However, committed students averaged lower than did other 
students on Nature (Realistic Theme), Writing and Music/Drama (Artistic Theme). 
This profile was reversed for students who were either uncertain about or 
against an engineering career. Moreover, committed students scored higher on 
the average, and uncertain students scored lower on the average, than did other 
student on both Male and Female Engineers Scales. 

Students who indicated that they "probably" would become engineers (N=175) 
attained average scores on the SCII scales which were between those attained by 
committed and uncommitted students. In general, the scores of these "probable" 
student engineers tended to be more like those of committed Students than of 
uncoranitted students. Finally, the interest profile of the typical student who 
is committed to an engineering career tends to be more like the profile of the 
typical graduate engineer in this study than does the profile of the typical 
student who is not definite about a career in engineering. 

Validation Studies for the Purdue Interest Questionnaire 



As noted earlier in this report, this project provided an opportunity to 
develop engineering graduate norms for the Purdue Interest Questionnaire . These 
new norms were prepared using the same scoring keys that were developed, to iden- 
tify various engineering fields. However, the data on engineering graduates 
also make it possible for students, graduates, counselors and others to compare 
individual and group interests with engineering graduates employed in various 
fields. Moreover, we can now also provide functional and educational degree 
level scales that will facilitate comparisons with engineers engaged in 
research, development, design, operations and technical management, as well as 
engineers with BS, MS in engineering, MBA and Ph.D. engineering degrees. 

Table 26 summarizes the overall results of the validation studies on the 
Purdue Interest Questionnaire (PIQ), including (1) the original group of stu- 
dents on which the PIQ was normed (Purdue Engineering Juniors and Seniors major- 
ing in various engineering fields or transferring to non-engineering fields), 
(2) the 1976 and 1977 Purdue cross-validation groups (those who enrolled in 
engineering as freshmen and who were majoring in or had graduated in various 
engineering and non-engineering fields three or four years later, (3) the 1981 
national sample of engineering freshmen who planned to major in various 
engineering fields and (4) the 1981 national engineering graduate sample. 

The mean scores in Table 26 provide a synthesis of our study of the PIQ. 
The top sets of scores are the means on the major engineering scales of those 
who constituted the major criterion and cross validation groups and contrasts 
them with general engineering reference groups. For example, the original Pur- 
due chemical engineering criterion group had a mean T-score on the Chemical 
Engineering (CHE) Scale of 50, whereas the 1976-77 Purdue chemical engineering 
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TABLE 26 

Purdue Interest Questionnaire Means for the Total, feie and Female Student Engineers 
Who Constituted the Original and Cross Validation Purdue Samples and the National Student 
and Graduate Samples on the Major Engineering Scales and the Overall Engineering Persister Scale 
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cross-validation group had a mean of 43 (42 for males and 44 for females). The 
1981 national student sample of potential chemical engineers had means of 44 (41 
and 47, respectively), and the 1981 national sample of graduate chemical 
engineers had mean scores of 48 (48, and 49, respectively), for the total, male 
and female groups. In contrast, the original and general engineering sample 
(non-chemical engineering students) had mean scores on the CHE Scale signifi- 
cantly less than those of any of the chemical engineering groups. 

The data for all of the other major engineering scales indicated very simi- 
lar results. Tt is also important to note that there are very few sex differ- 
ences within fields, although there is a tendency for women engineers, including 
mechanical engineering women, to score lower than male students for all of the 
groups tested. However, mechanical engineering women did have higher mean 
scores on the Mechanical Engineering (ME) Scale than did any of the general male 
or female engineer samples. 

Table 26 also presents mean scores on the General Engineering Persistence 
Scale. These results indicate that all of the specialized engineering groups, 
as well as the overall engineering groups, have relatively high or similar 
interests, as measured by the Engineering Persistence Scale. No apparent sex 
bias was indicated for either the individual engineering specialization or gen- 
eral engineering scales. Additional detailed information on this phase of the 
study will be incorporated in the next revision of the PIQ Manual. 

Purdue Interest Questionnaire ; Graduate Engineers 

All of the new graduate scales for the PIQ, including the engineering field 
scales, were computed using standard T-scores (Mean=50; Standard Deviations 1 0) . 
Table 27 summarizes the mean scale scores of engineering graduates on the Purdue 
Interest Questionnaire (PIQ) classified by sex, ethnic group and current career 
field. Engineering Specialty Scale scores greater than 40 indicate that an 
individual is similar to about 85 percent of the engineers in a given specialty. 
The higher the score, the greater the degree of similarity. Scores below 26 
represent dissimilarity in interests to engineers in that field. Moreover, 
scores of 40 or higher on the functional and educational level scales indicate 
that the individual (or group) is similar to the engineers who perform a partic- 
ular function or have attained a given educational level. 

Based upon data from the total group of engineers in this study, the typi- 
cal graduate engineer looked most similar to engineers in the interdisciplinary 
engineering specialty area (T-score=48) and least like aeronautical engineers 
(T-score=33) and industrial engineers (T-score=33) . The typical graduate 
engineer also appears to be similar to engineers in chemical (T-score=42) , 
mechanical (T-score=42) and nuclear (T-score=40) engineering fields (see Table 



.On the major Function Scales of the PIQ, graduate engineers scored, on the 
average, highest on the New Developments (T-score=45) and Management (T- 
score=45) Scales and lowest on the Applications Scale (T-score=42) . However, 
all of these scores indicated similarity of the average graduate engineer to 
engineers performing these three major functions. On the specific functional 
scales, engineers as a group scored highest on the Technical Management Scale 
(T-score=45) and lowest on the Construction Scale (T-score=25) . The average, or 
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TABLE 27 

Graduate Engineer Purdue Interest Questionnaire Means for Total, Sex, Ethnicity 

and Current Main Career Field 
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typical, graduate engineer also tended to be most similar to engineers having 
some graduate work (T-score=45) and to those holding a Master's Degree (T-scores 
of 44 and 43) On the other hand, our typical engineer was least similar to 
engineers with Bachelor's Degrees only (T-score=39) or with the doctoral degree 
(T-score=39), but these average scores are still quite similar to engineers who 
hold these degrees. 

Sex differences . When graduate engineers were classified by sex identifi- 
cation, several highly significant differences (p<.0001) emerged (see Table 27). 
Men scored significantly higher than women on the Mechanical (T-scores of 44 and 
40, respectively), Agricultural (T-scores of 41 and 37, respectively) and 
Aeronautical (T-scores of 35 and 31, respectively) scales. On the other hand, 
women scored significantly higher than men on the Chemical Engineering Scale 
(T-scores of 45 and 41, respectively). Figure 8 depicts these data. 

Major sex differences on the functional areas were found on the Design (New 
Developments) Scale and the Construction (Applications) Scale. Male engineers 
scored significantly higher than women on both of these functional scales. 
Several other significant differences of less magnitude than the above two 
scales were also observed; notably, women scored higher than men on the Research 
Scale. Men also scored higher than women on the Bachelor's Degree Only Scale 
(T-scores of 40 and 38, respectively), and women scored higher than men on the 
Doctorate Scale (T-scores of 40 and 38, respectively). 

Overall, these results suggest that it is probably wise to have separate 
norms for men and women on the various PIQ scales • However, a new, independent 
group of graduate engineers should be employed to cross-validate these results 
before any definitive statement regarding the need for separate sex norms for 
the PIQ should be made. 

Ethnic g roup differences . A fairly large number of significant differences 
among ethnic groups was observed for graduate engineers. These data are 
presented in Table 27. The strongest differences on the Engineering Specialty 
Scales were observed for Chemical Engineering (CHE), Electrical Engineering (EE) 
and Civil Engineering (CE) Scales, with less strong differences on the Nuclear 
Engineering (NE), Agricultural Engineering (AE) and Aeronautical Engineering 
(AAE) Scales. Foreign National engineers scored highest (T-score=45) on the CHE 
Scale, and Hispanic Americans scored lowest (T-score=38) , compared to the other 
ethnic groups. On the CE Scale, Hispanic Americans (T-score=39) and White Amer- 
icans (T-score=38) scored higher than Black American (T-score=33) and Foreign 
Nationals (T-score=32) . However, Black American and Foreign National engineers 
scored higher on the EE Scale (T-scores of 43, respectively) and the NE Scale 
(T-scores of 45 and 46, respectively) than did the others. Across all ethnic 
groups, the highest mean scores were found for the Interdisciplinary Engineering 
Scale (IES), ME Scale and NE Scale. The lowest mean scores for all ethnic 
groupa were obtained on the Industrial Engineering (IE) Scale. 

The strongest differences among ethnic groups on the Function Scales of the 
PIQ were associated with the Development Scale and the Construction Scale. 
Foreign National engineers scored highest (T-score=48) , and Hispanic American 
engineers scored lowest (T-scorer38) on the Development Scale, compared to the 
other ethnic groups. On the Construction Scale, Hispanic Americans scored 
highest (T-score=30), and Foreign Nationals scored lowest (T-scorer15) . Several 
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other ethnic differences of less magnitude were also observed (see Table 27). 
The lowest mean scores across all ethnic groups were obtained on the Construc- 
tion (Applications) Scale and on the Nontechnical Management and Sales/Service 
Scales • Excluding the major functional scales, the highest mean scores across 
all ethnic groups were observed for the Technical Management Scale. Scores on 
the major Function Scales were fairly strong for all ethnic groups (ranging from 
T-scores of 38 to 48). 

On the Educational Level Scales, ethnic differences were observed for only 
three scales, and only one of these reflected a fairly strong difference 
(p<.001). For the Bachelor's Degree Only Scale, Hispanic American engineers and 
White American engineers scored highest (T-scores of 40 and 39, respectively), 
and Foreign Nationals scored lowest (T-score=35) . 

Field differences . Many PIQ scale differences emerged when the graduate 
engineers in this study were classified by their current career fields. Differ- 
ences among fields were highly significant (p<.0001) for all scales (see Table 
27). Graduate engineers in each particular career field scored highest on the 
PIQ specialty scale that represents their respective career field. For example, 
aeronautical engineers scored highest on their Aeronautical Engineering (AAE) 
Scale; Agricultural engineers scored highest on their Agricultural Engineering 
(AGE) Scale; etc. However, the PIQ does not include a specialty scale for 
environmental or resource engineers, but it does contain an Interdisciplinary 
Engineering (IDE) Scale. Environmental engineers scored highest on the IDE 
Scale, compared to their scores on the other specialty scales, as did the 
resource engineers. However, the IDE Scale does not appear to be able to 
discriminate well among engineers working in the various engineering fields. 
The mean scores on the IE Scale were relatively strong for all engineering 
fields. 

On the AAE Scale, electrical engineers were most similar, and industrial 
engineers were least similar, to aeronautical engineers in the field. Chemical 
engineers, environmental engineers and mechanical engineers scored highest on 
the AGE Scale, except for agricultural engineers; electrical engineers and 
industrial engineers scored lower than the other groups on the AGE Scale. The 
average score obtained by environmental engineers on the CHE Scale (T-score=48) 
w\s most similar to that of chemical engineers, while agricultural engineers and 
m :hanical engineers were least similar, as compared to scores for the other 
fields. Compared to civil engineers, environmental engineers scored highest 
(T-score=43) and electrical engineers scored lowest (T-score=28) on the CE 
Scale. 

Aeronautical engineers scored highest (T-score=44) and civil engineers 
scored lowest (T-score=29) on the EE Scale (except for electrical engineers), 
compared to engineers in other field:*. Excluding industrial engineers, chemical 
engineers scored highest (T-score=33) and aeronautical engineers scored lowest 
(T-score=22) on the IE Scale. However, scores on the IE Scale were quite low 
for all of the engineers (except industrial engineers). On the IDE Scale, the 
average scores for all career fields were similar in level, except for environ- 
mental engineers (T-scorer54) and industrial engineers (T-score=44) . These 
results suggest that the IDE Scale does not appear to discriminate well among 
engineers in the various career fields. Additional work needs to be undertaken 
with this IDE Scale. On the ME Scale, agricultural engineers scored highest 
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(T-score=46) and environmental engineers scored lowest (T-score=37) , compared to 
engineers in the career fields other than mechanical engineering. Except for 
nuclear engineers, aeronautical engineers scored highest (T-score=48) , and 
industrial engineers scored lowest (T-score=35) , on the NE Scale. 

All of the above results suggest that the Engineering Specialty Scales of 
the PIQ are able to discriminate engineers In each respective field from other 
engineers. However, the data also suggest that there is considerable similarity 
of interests among engineers In the various fields. The IE Scale appears to be 
the most effective scale for discriminating between industrial engineers and all 
other engineers, and the IDE Scale seems to be the least effective scale for 
discriminating imong the various engineering career-field groups. 

PIQ Function Scales and Educational Level Scales also yielded highly signi- 
ficant differences (p<.0001) among engineers in the various engineering fields. 
Among the various career-field groups, aeronautical engineers scored highest and 
industrial engineers were lowest on the New Developments Function Scale (T- 
score3 of 54 and 34, respectively) and on the specific Research Scale (T-scores 
of 45 and 26, respectively). Aeronautical engineers also scored highest on the 
specific Development Scale (T-score=49) , while civil engineers scored lowest 
(T-score=30) . On the Design Scale, civil engineers and agricultural engineers 
scored highest (T-scores of 51 and 50, respectively), and industrial engineers 
scored lowest (T-score=28) , compared to graduates in the other engineering 
fields. 

It is interesting to note that, compared to all engineering career-field 
groups, aeronautical engineers had the lowest mean scores for all of the Appli- 
cations Function Scales. Industrial engineers obtained the highest mean scores 
on these scales, except on the Construction Scale, for which civil engineers had 
the highest average score. The functional interests of chemical engineers, as 
well as aeronautical engineers, seem to be least like those of the engineers who 
were engaged in construction activities. Industrial engineers also obtained the 
highest average scores on all of the Management Scales, and aeronautical 
engineers had the lowest scores on these scales, compared with engineers in the 
other career fields. 

Except for the Bachelor's Degree Only Scale, the highest and lowest mean 
score3 on the other Educational Level Scales were obtained either by aeronauti- 
cal or industrial engineers (see Table 27). Aeronautical engineers were the 
highest scoring group on three of the other Educational Level Scales (Some gra- 
duate work in Engineering, Master's Degree in Engineering and Doctorate), for 
which industrial engineers were the lowest scoring group, compared to the other 
groups. On the two nonengineering Educational Level Scales, industrial 
engineers had the highest scores, and aeronautical engineers had the lowest 
scorers. Moreover, industrial engineers and civil engineers were the highest 
scoring groups on the Bachelor's Degree Only Scale, and chemical engineers had 
the lowest average on this scale. 

It is clear that the largest differences among engineers in the various 
engineering fields with respect to most of the newly developed and normed Func- 
tion and Educational Level Scales occur between aeronautical and industrial 
engineers. Aeronautical engineers appear to be interested most in research and 
development activities, functional areas that may require additional graduate 
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work in engineering. Industrial engineers, on the other hand, seem to be 
interested primarily in "hands-on" activities and various management functions 
which may require some graduate work in nonengineering fields (e.g., business 
administration) or no additional work beyond the Bachelor's Degree. 

Counseling potential engineering students . In addition to making comparis- 
ons across engineering fields on the various PIQ scales, as was done above, 
scores obtained from pre-college students should also be compared to those 
within each engineering field that appears to be promising. Within-sex and 
within-ethnic group comparisons also can, and should be, made when using the PIQ 
to assist prospective college students in making career-related decisions. 
Therefore, scores for the various subgroups within each column on Table 27 can 
be studied in order to discern the pattern of subscale scores within a given 
sex, ethnic or career-field group. Within-group differences need to be tested 
statistically, but these test procedures are beyond the scope of this report. 
Such tests will be undertaken subsequently. 

Pur que Interest Questionnaire ; Student Results 

Presented in Table 28 are the average scores (T-scores) for the various PIQ 
scales of the engineering students in this study (N=2217), classified according 
to sex, ethnicity, current career choice and certainty of career choice. These 
scores can be compared to the scores derived for PIQ normative groups of fresh- 
man engineering and nonengineering students at Purdue University (LeBold, 1976; 
LeBold, Shell 4 DeLauretis, 1977; Shell & LeBold, 1978), for which the mean 
score is 50 and the standard deviation is 10. Comparisons of the 1981 student 
data to those of the newly derived graduate normative groups on the PIQ 
Engineering Specialty Scales, and the new Function Scales and Educational Level 
Scales, are beyond the scope of the present study. However, the freshman data 
will be rescored and compared to the new national engineer norms as soon as pos- 
sible. 

Overall, the 1981 national student sample scored somewhat lower on the 
various specialty scales than did the Purdue-based normative groups. The 1981 
student group scored lowest on the Management Scale (T-score=27) and highest on 
the Math/Science Scale (T-score=41 ) . Considering only the Engineering Specialty 
Scales, the 1981 students scored highest on the Electrical and Mechanical 
Engineering Scales (T-scores=36) and lowest on the Agricultural and Metallurgi- 
cal Engineering Scales (T-scores=28) . Descriptively, these scores fall within 
the "mid -range" for each norm group represented by a scale, except for the aver- 
age score 6n the Math/Science Scale which would be described as "slightly simi- 
lar" to the score obtained by that particular norm group. The 1981 student 
group scored "somewhat similar" to the PIQ norm group on the Engineering Per- 
sistence Scale (T-score=50) and "slightly similar" to the norm group on the 
Engineering Transfer Scale (T-score=42) . (These descriptions are presented in 
the PIQ Interpretive Guide.) 

Sex differences . When beginning engineering students were classified 
according to their sex identification, differences were found for all PIQ scales 
except for the Metallurgical Engineering Scale. Women (N=765) scored higher 
than men (N=1452) on the Chemical Enginering Scale (39 vs. 34, respectively), 
Civil Engineering Scale (31 vs. 28, respectively), Industrial Engineering Scale 
(30 vs. 28 , respectively) , Management Scale (29 vs. 26, respectively) , 
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Math/Science Scale (43 vs. 41, respectively) and the Engineering Transfer Scale 
(43 vs. 41, respectively). Men scored higher than women on the Aeronautical 
Engineering Scale (37 vs. 31, respectively), Agricultural Scale (29 vs. 26, 
respectively), Electrical Engineering Scale (38 vs. 34, respectively), Mechani- 
cal Enginering Scale (38 vs. 32, respectively), Nuclear Engineering Scale (37 
vs. 32, respectively), Technology Scale (35 vs. 27, respectively) and Engineer- 
ing Persistence Scale (51 vs. 49, respectively). 

These results suggest that separate sex norms based upon students are 
necessary for the PIQ. Moreover, the national sample of graduate engineers also 
indicated sex differences for all Engineering Specialty Scales except for the 
Electrical and Interdisciplinary Scales, the latter being a newly developed 
scale (based upon the graduate engineering sample). 

Ethnic group differences . Strong differences among ethnic groups were 
found on seven of the PIQ Specialty Scales. However it should be noted that two 
ethnic groups contained less than 50 students (Asian Pacific and American Indian 
ethnic groups). Two other groups were comprised of less than 100 students 
(Hispanic Americans and Foreign Nationals). Consequently, the generalizability 
of at least some of the observed ethnic differences to new student samples is 
questionable, and the present data must be interpreted with caution. 

On the Agricultural Engineering Scale, the highest average score was 
obtained by American Indian students (T-score=34) , and the lowest score was that 
of Asian Pacific students (T-score=24) . Asian Pacific students scored highest 
(T-score=37) on the Chemical Engineering Scale, with Mexican Americans and 
Foreign Nationals scoring lowest on this scale (T-scores of 33). On the Civil 
Engineering Scale, Mexican Americans scored highest (T-score=33) and Asian 
Pacific students scored lowest (T-score=25). Foreign Nations Is scored highest 
on the Electrical Engineering Scale (T-score=41), with Mexican American, Ameri- 
can Indian and White Americans scoring lowest on this scale (T-scores of 36). 
On the Mechanical Engineering Scale, American Indians scored highest on the 
average (T-score=42) , and Asian Pacific students scored lowest (T-score=33) . On 
the Math/Science Scale, Asian Pacific students scored highest (T-score=43) , with 
Mexican American and Asian Pacific students scoring lowest fT-scores of 38). 
Finally, American Indians scored highest on the average on the Technology Scale 
(T-score=42), and White Americans scored lowest (T-score=3D on this scale. 

It will be recalled that the strongest ethnic differences among graduate 
enginers were found on the Chemical, Civil and Electrical Engineering Scales. 
Scores for graduate engineer ethnic groups were somewhat higher than those 
obtained from the student ethnic groups on the Chemical Engineering Scale, and 
the reverse was true for the Electrical Engineering Scale. Scores on the 
Engineering Persistence Scale and the Transfer From Engineering Scale were simi- 
lar across ethnic groups in both student and graduate samples. In both samples, 
scores across ethnic groups were average in level on the Engineering Persistence 
Scale and low average on the Engineer Transfer Scale, compared to PIQ student 
norms (see Table 26). 

Across student ethnic groups, the lowest engineering specialty scores were 
derived for the Management Scale, and the Mathematics/Science Scale drew the 
highest scores across ethnic groups. All specialty scores for students were 
below average, or low average, compared to PIQ student norms, as were the scores 
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obtained from graduate -engineer ethnic groups. Moreover, graduate engineers 
also scored highest and lowest across ethnic groups on the Management Scale and 
Mathematics/Science Scale, respectively. 

Career- choice differences . Highly significant differences among students, 
classified according to their choices of engineering or science career fields, 
were observed for all of the PIQ scales. Strong differences across career 
fields were observed also for the graduate engineers in this study. Students in 
each career field for which there is a PIQ Specialty Scale scored highest on 
their respective scale, except for students in management who scored higher on 
the Mathematics/Science Scale (T-score=45) than on the Management Scale (T- 
score=38). Students in engineering fields other than the 14 fields represented 
in Table 28 scored highest on the Mathematics/Science Scale (T~score=43) , com- 
pared to their scores on the other specialty scales. Students in the three sci- 
ence areas also scored highest on the Mathematics/Science Scale. 

It is interesting to look at the career-choice fields that scored highest 
and lowest on each PIQ Engineering Specialty Scale, other than the specific 
career-field for which each of the scales is intended. Thus, on the Aeronauti- 
cal Engineer Scale, engineering science students scored highest (T-score=39) and 
Industrial Engineering students scored lowest (T-score=l8) . All of the scores 
for the various career fields on this scale were substantially lower than that 
of the aeronautical engineering students (T-score=46) . For the Agricultural 
Engineering Scale, architectural engineering students scored highest (T- 
score=35) and computer science students scored lowest (T-score=19) . The scores 
for most of the other fields also tended to be low, and even the agricultural 
engineering students scored rather low (T-score=37) on their own scale. This 
finding suggests that agricultural engineering students in our national sample 
are significantly different from the Purdue University norm group of agricul- 
tural engineering students. 

On the Chemical Engineering Scale, management students scored as high as 
did chemical engineering students (T~scores=:44 ) . Moreover, similar high scores 
were obtained on this scale from environmental engineering students (T-score=43) 
and resource engineering students (T-score=:42) . These results suggest that the 
Chemical Engineering Scale was not able to differentiate clearly chemical 
engineering students from several other groups in this study. The lowest score 
on this scale was derived from technology students (T-score=31 ) > and three other 
groups had similar low scores for architectural engineering, computer engineer- 
ing and mechanical engineering students (T-scores=32) . 

The Civil Engineering Scale discriminated quite well between civil 
engineering students and all other career-field groups. Scoring second highest 
were students in architectural engineering (T-score=39) and computer engineer- 
ing, electrical engineering and computer science students all scored lowest (T- 
scores=23) compared to other career-choice groups. On the Electrical Engineer- 
ing Scale, computer engineering students scored second highest (T-score=46) , and 
industrial engineering students scored lowest (T-score=24) . This scale did not 
differentiate well between electrical and computer engineering students, but it 
did discriminate between these two groups and those of the other career fields. 

The Industrial Engineering Scale did differentiate very well between stu- 
dents in industrial engineering and those in all of the other career fields. 
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Management students scored second highest (T-score=37) , and students in environ- 
mental science scored lowest (T-score=24) • On the Metallurgical Engineering 
Scale, resource engineering students scored highest (T-score=:43) > and compute 
science students scored lowest (T-score=17) . No career-field group identified 
as metallurgical engineering students participated in this study. However, the 
Metallurgical Engineering Scale did discriminate resource engineering students 
from all other groups. 

Other than mec?^anical engineering students, technology students scored 
highest (T-scoro=42) on the Mechanical Engineering Scale, with computer science 
and environmental science students scoring lowest (T-scores of 24 and 25, 
respectively). This scale was fairly strong in differentiating between mechani- 
cal engineering students and all other groups. Except for environmental 
engineering students, who tended to score rather high (T-score=42) , the Nuclear 
Engineering Scale also discriminated quite well between students in nuclear 
engineering and those in the other career-field groups. On this scale, students 
in industrial engineering and management (T-scores of 21) held interests that 
were least like those of nuclear engineering students. 

On the Management Scale, industrial engineering students scored slightly 
higher (T-score=39) than did management students (T-score=38) . Both scores were 
considerably lower than that of the Purdue norm group of management students 
(T-score=50) . However, this scale did differentiate fairly well between these 
two groups and the other career-fields. The Mathematics/Science Scale was not 
able to discriminate well among the various career fields. Although computer 
science students scored highest (T-score=49) on this scale, several other 
career-field groups also scored quite high (T-scores=40 or higher). Only three 
groups scored below 40, with management students scoring lowest (T-score=36) . 
These findings may not be surprising, because all career-field groups reported 
strong interest in mathematics and science on the student survey instrument. 

The Technology Scale discriminated well between students in technology and 
those in the other career fields. Scoring second highest were students in 
management (T-score=38) , and scoring lowest were environmental engineering stu- 
dents (T-score=23). It is interesting to note that, while management students 
scored fairly high compared to technology students on the Technology Scale, 
technology students did not score very high on the Management Scale. Overall, 
the results for the PIQ Engineering Specialty Scale suggest that several PIQ 
Engineering Specialty Scales were unable to discriminate well between the group 
for which a given scale was developed and normed and one or more of the other 
career-field groups. 

Scores on the Eqaineering Persistence Scale were quite strong across all 
career groups, with sWres ranging from 42 to 55. Nuclear engineering students 
scored highest on this scale, with management and computer science students 
scoring lowest. These results suggest that most students tended to be 
interested in continuing with their studies, although students in management and 
computer science were less interested than others. It is not surprising, there- 
fore, to find that management and computer science students scored highest (T- 
scores of 48 and 47, respectively), and nuclear engineering students scored 
lowest (T-score=38), on the Engineering Transfer Scale. In general, scores 
across career fields on this scale were somewhat lower than were scores on the 
Engineering Persistence Scale, except for the two high scoring groups. These 
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results make sense, because the more a given group wants to persist in engineer- 
ing, the less that group wants to transfer out of engineering. 

Differences among certainty of career choice levels . When students were 
reclassified based upon how certain they were about their choices of careers in 
engineering, significant differences among the three levels (Undecided, Probably 
Engineering and Definitely Engineering) were observed for 12 of the 14 PIQ 
scales. No difference among certainty -of -choice levels was observed on the 
Civil Engineering Scale and the Industrial Engineering Scale. Moreover, all 
scores on these two scales were very low, with scores of only 28 and 29. All 
scores on the PIQ scales were fairly low compared to the scores of the Purdue 
normative samples organized into these same certainty levels. Students who were 
undecided about careers in engineering scored higher than the other two groups 
on the Chemical Engineering Scale (T-score=40) , the Management Scale (T- 
score=33), the Mathematics/Science Scale (T-score=46) and the Engineering 
Transfer Scale (T-score=47) . The latter three results are not surprising for 
these undecided students, but for them to score higher on the Chemical Enginer- 
ing Scale than did students who were definite about their career-field choices 
is a finding that needs to be explored further. Students who were definite 
about their career choices did score higher than others on all of the other 
scales for which significant differences were found. Moreover, students who 
indicated that they would "probably" pursue careers in engineering had scores 
which were between those of the other two groups. 

Need for additional analyses . As indicated earlier in this section of the 
report, comparisons need to be made between the data derived from our national 
student sample and the new national sample of graduate engineers. Such com- 
parisons are important and necessary for individual and group counseling pur- 
poses. These analyses constitute the next step in our program of research 
designed to validate (and cross-validate) the PIQ for use with future student 
prospects for careers in engineering. 
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SUMMARY AND CONCLUSIONS 



This research investigation was designed to provide specific information 
about the factors that have influenced the career decisions of contemporary- 
engineers. Large national samples of professional engineers and beginning 
"engineering students were studied with respect to selected demographic, cogni- 
tive, affective and behavioral factors in order to identify those factors that 
are related to career choice and career development. Two survey instruments, 
designed to gather relevant information, were administered to participants, 
together with one or two standardized interest measures: the S tr ong -Camp oe 1 1 
Interest Inventory (SCIl) and /or the Purdue Interest Questionnaire (PIQ). 

The 1981 Engineering Career Development Study provided an excellent oppor- 
tunity to examine in depth the career decisions of engineering graduates and 
engineering students. The study also provided an opportunity to examine the 
similarities and differences between men and women, between majority and minor- 
ity engineering students and graduates and among those who specialize in various 
engineering fields. In addition, the project provided opportunities to examine 
the usefulness and value of interest inventories in engineering career decision 
making and to study the extent to which the Strong - Campbell Interest Inventory 
(SCII) and the Purdue Interest Questionnaire (PIQ) can be used to improve access 
to students and others considering engineering as a career. 

The graduate phase of the study indicated that most engineering graduates 
are employed in engineering, usually in private industry, in a field similar to 
and relevant to their college majors. Most graduates are satisfied with their 
work and are employed in professional engineering or technical management posi- 
tions; these positions tend to increase in responsibility with experience. In 
general, few sex or ethnic differences were noted in the employment and profes- 
sional activities of these graduates, most of whom were members of professional 
engineering societies* There was some evidence, however, that women with 10 or 
more years of experience were less likely than their male peers to have 
managerial responsibilities, and this observation was reflected in the lower 
salaries reported by experienced women engineers. Graduates tended to have 
somewhat equally divided views on the need for graduate work in engineering vs. 
management; however, most graduates had pursued, or were planning to pursue, 
advanced training beyond the BS degree, with women engineers and Black Americans 
more inclined toward MBA studies than were others. 

Both student and graduate surveys indicated that engineering career deci- 
sions and job values were highly related to intrinsic and extrinsic work-related 
factors. These data also show that male students and male graduates were more 
influenced by technical activities and hobbies than were women, whereas women 
engineers were influenced by a wider variety of factors than were men. Moreover, 
women tended to make their decisions regarding an engineering career somewhat 
later than did men. 

The graduate and student surveys further reveal that engineers have rela- 
tively high self-images, especially with regard to their mathematical, science 
and problem-solving abilities. Men tended to rate their athletic, mechanical 
and visualization abilities somewhat higher than did women. These findings are 
reflected in the self -ratings of men for the various instrumental 
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characteristics. In contrast, women in engineering tended to rate their writ- 
ing, artistic and human relations abilities somewhat higher than did men. 

Most engineers viewed themselves and their peers as being quite practical, 
scientific and somewhat methodical in their occupational orientations. These 
values were also reflected in their Realistic and Investigative Theme and 
related Basic Interest Occupational Scale scores on the S tr ong -Campbe 1 1 Interest 
Inventory , 

The Purdue Interest Questionnaire also provided insights into the value of 
the PIQ in making career decisions related to engineering field, function and 
degree level. The graduate and student data indicated that the PIQ can be used 
to assist students and graduates in making engineer-related decisions. Graduate 
and student surveys also indicated that interest Inventories, in general, have 
had very little impact upon engineering career decisions. Unfortunately, most 
engineering graduates and students had never taken an interest inventory before 
participating in the present study. Those who had taken an interest inventory 
previously indicated that the results were quite valuable and did reflect their 
interests. Hence, it seems plausible to close on the note that interest inven- 
tories can be of value in making engineering -related career decisions and could 
be used to improve access and guidance to prospective engineering students and 
to enhance career opportunities for engineering graduates. 
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APPENDICES 



A Marginal Percentages for Total Engineering Graduate Group on the 

National Engineering Career Development Survey. 

B Marginal Percentages for Total Student Group on the Final Pre- 

Englneerlng Career Survey. 

C Item-Response Percentages by Sex, by Ethnic Group and by Employment 

Field for Graduate Survey Items. 

D Item-Response Percentages by Sex, by Ethnic Group and by Major Field for 

Final Student Survey Items. 

E Highlights of the National Engineering Career Development Survey Sent to 

All Graduate Engineer Participants. 

F # Research Papers Presented to National Professional Organizations and 

Articles Submitted for Publication. 



•Not Included In all reports. Available from Educational Resources Information 
Center (ERIC) or conference Proceedings, 
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APPENDIX A: Marginal Percentages for Total Engineering Graduate Group on the National 
Engineering Career Development Survey. ~~~ 
!• which of the following best de- " You r^m ploy men I 

scribes your employment experience* (For Questions 5 through 12 check one 



while an undergraduate? (Check one) box in each column) 



19% D 1. None 

M □ 2. Co-op empluvment' 

St □ 3. Non Co-op engineering-related 
employment 

SI □ 4. Non Co-op non-engineering- 
related employ men t 
01-9O 5. Other (Specilv) 



(N=IS44) 

2* Your present employment status: 
(Check one) 

1% □ 01. Not employed (outside the 
home) and not seeking work 

I □ 02. Not employed, seeking engi- 
neering or related position 

• □ 03. Not employed, seeking non- 

engineering position 

• □ 04. Employed part-time in engineer- 

ing position 

• □ 05. Employed part-time in non- 

engineering position 
tl □ 06. Employed full-time (35 + hours 
per week), in engineering 
position 

It □ 07. Employed full-time (35 ^ hours 
per week), in non-engineering 
position 

1 □ 08. Self-employed, engineering 
I □ 09. Self-employed, non-engineering 
(Specify). 



9 

ERIC 



• □ 10. Retired from engineering 

position 

• D 11. Retired from non-engineering 

position 

S Q^2. Other (Specify) 

(»") " 

3* How satisfied are you with your 
choice of occupation? 

1% D 1. I haven't made a choice yet; I'm 
still uncertain. 

• □ 2. I'm not really satisfied; I am 

reconsidering 
tt □ 3. I am fairly satisfied, but have 

some doubts. 
□ 4. I think I have made the best 
49 choice, given all the 

circumstances. 
2* □ 5. I am fully satisfied; I prefer this to 

anything else. 

(*"•) 



4» How satisfied are you with your 
progress in your occupation? 

i%% □ 1. Not really satisfied; I think I 

should be further along. 
*4 □ 2. Fairly satisfied with it. 
4S □ 3. I feel I am doing well. 
It □ 4. I am fully satisfied and very 
13 pleased.* 



The following questions ask you to 
describe your employment history. 
Please answer each for your present 
position and your first fob after BS 
graduation. 

If your Present Position is your First 
lob, check here 1 , and record the same 
responses in the Present fob and First 
fob columns. 

14 



5* What type of business do/did you 
work for? 



Present 

Manufacturing fob 
% 

01. Aircraft 4 □ 

02. Chemicals 7 I] 

03. Electrical equipment 2 [J 

04. Electronic equipment t [2 

05. Computers 4 H 

06. Fabricated metal 2 □ 
products 

07. Machinery (except S [~ 
electrical) 

OS. Motor \ chicles 2 H 

09. Ordnance t fz 

10. Petroleum 4 □ 

11. 1'rimarv metal 1 [J 
industries 

12. Scientific equipment I [j 

13. Other manufacturing tH 



Other Kinds of Business 

20. Agriculture, forestry, 2 L 
and fisheries 

Business, personal, 1 [ . 
and professional 
services 

Construction S L 

Engineering or archi-14 F '. 
tectural services 
Finance, insurance, t f 
or real estate 

Mining and petro- S [' \ 
leum extraction 
Other private, non- t IV. 
profit organizations 
Professional and t D 
technical societies 
Research institutions S L~1 
Retail and wholesale 
trade t □ 

Transportation, com- t LI 
munication, or other 
public utilities 
31. Other (Specify) S Lj 



21. 



23. 

24. 

25. 

26. 

27. 

28. 
29, 

30. 



Continued next column 



First 
job 



H 

□ 
[ : 

□ 



Government 

32. Uniformed military I P. 
service 

33. Federal 7 [ j 

34. State * 2 □ 

35. Local (city, count v, I □ 
etc.) 

36. Regional government t □ 

37. Other government t □ 

Health Services 

18. Hospital or clinic 
(including V.A.) 

19. Other medical and 
health services 

Educational Institutions 

14. College or university t [_} 

15. Junior college or t [ ] 
technical institute 

16. Medical school t. [ ] 

17. Other educational t f ] 
institutions 15-16 



Present First 
job 



t U 

t □ 



job 

s □ 

t □ 

t □ 
I u 

t □ 
t n 

t □ 
t n 



t r 1 

I □ 

17"18 



6. Indicate the principal field in 
which you have been engaged. 



Engineering 



Present 
job 



First 
job 



10 



r : 


11, 


Aeronautical 






1 • 


12. 


Agricultural 


* □ 


t 


U 




13. 


Architectural 


• □ 


t 


□ 


□ 


' 14. 


Bio-Medical 


I □ 


1 


□ 




15. 


Chemical 


t n 


it 


□ 


□ 


16. 


Civil 


« n 


11 


□ 




i 17. 


Computer 


4 n 


s 


□ 




18. 


Electrical 


t □ 


t 


□ 




19. 


Engineering Science 


1 □ 


1 


□ 


r ■ 


20. 


Environmental, 
Sanitary 


s □ 


1 


□ 


I ; 


21. 

22. 


Geological/Mineral 
industrial 


1 □ 
u n 


1 

12 


□ □ 




23. 


Mechanical 


u n 


IS 


□ 


j ? 


24. 


Mining Mater. 'Meta 


t □ 


2 


□ 


r ■ 
1 


25. 


Nuclear 


4 n 


s 


n 




26. 


Petroleum 


1 1.] 


2 


□ 


r 


27. 


Other Engineering 
fSnorifv- 


t [j 


t 


n 


[J 


Non-Engineering 










; 28. 


Technology 


1 i , 


1 


L 




1 29. 

I 


Business 
Administration 


* L.l 


1 


□ 




; 30. 


Business, Other 


2 (1 


1 


□ 


n 


j 31. 


Biological Sciences 


• □ 


t 


□ 


r.j 


32. 


Chemistry 


t □ 


1 


□ 


i 33. 


Physics 


• □ 


t 


n 


[.] 


34. 


Other Physical 
Sciences 




t 


□ 


[i 


35. 


Computer Science 


» □ 


1 


□ 


i 36. 

u 


Mathematics/ 
Statistics 


• □ 


1 


n 






Social Sciences 


t LI 


t 


[j 




f 38. 


Arts and Humanities 


$ • U 


0 


□ 




j 39. 


Education 


1 Li 


1 


□ 




40. 


Other 

(Specify. 


* a 

t9-20 


s 


□ 

21-22 



(2101) (SStI) 
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7. Indicate your principal function. 9. indicate your technical adminis- 
trative function. 



1 1. Pre- Professions I t in- 
cluding technician, 
on-the-job framing, 
etc.) 

12. Research 

13. Development 

14. Design 

15. Operations 

16. Production & 
maintenance 

17. Testing & inspection 

18. Construction 

19. Sales & service 

20. Teaching 

21. Technical 
management 

22. N on -technical 
management 

23. Consulting 

24. Other (Specify) 



Present 
job 

2% 



first 
Job 



Present 
job 



First 
job 



7% 



• 

11 
20 
7 
• 

I 
I 
S 
S 

u 



10 

li : 

22 ; 

• ! 

• [ 

4 

4 1 

• i 

* 

2 ! 

4 [ 

• [ 



1. Primarily technical 509&L 

2. Half technical half SO f 
administrative 

X Primarily administra- 10 [" 
live, technical back- 
ground necessary 
Primarily administra- 2 [ 
live, technical back- 
ground not necessary 29 
(2192) 



4. 



71% { 
It [ 

• ( 



30 



(2013) 



10 • Indicate your level of technical 
responsibility. 



Nature of Work— Present 
Knowledge Required J°b 



23-24 25-26 
(2250) (2207) 



8* Indicate your degree of supervi- 
sory responsibility. 



Present 
job 



10 L 



1. No supervisory 
responsibility 

2. Supervision of non- 
technical personnel 

3. Supervision of techni- • [.".: 
cal personnel only (ex- 
cept engineering & 
scientific) 

4. Supervision of techni- 10 □ 
cal & non-technical 
personnel (except en- 
gineering & scientific) 

5. Supervision of profes- 17 □ 
sional engineering & 
scientific personnel 
Supervision of lower l[j 
management 
personnel 

7. Supervision of middle 
management 
personnel 

8. Responsible only to 
highest administrative 
offices 

9. Hold highest ad minis- 1 HI 
trative position 27 

(2275) 



First 
job 

•1% □ 
II □ 

• □ 

5 □ 



6. 



* n 



5 □ 1 □ 



o.n 

26 
(2112) 



ID I 



(2241) 



First 
job 



1. Simple prescribed pro-536D 
cedures— no previous 
knowledge 

2. Sequence of pre- • □ I □ 
scribed procedures— 

limited knowledge of 
principles 

3. Specific applications 21 □ II □ 
of theory to practice— 

general knowledge of 
principles 

4. Select and apply stan- 21 □ 10 □ 
dard techniques— work 

tng knowledge of 
standard methods 

5. Devises alternative 21 □ 21 □ 
methods of problem- 
solving using stan- 
dard methods—tfood 

knowledge of standard 
guides and techniques 

6. Complex tasks: im- 11 □ 21 □ 
prove and extend ex- 
isting methods— 

thorough knowledge of 
standard guides 

7. Plans and organizes 2 TJ 10 □ 
large projects, na- 
tional authority— exten- 
sive knowledge of 

principles and methods 

8. Pioneering work, in- I □ 1 □ 
ternational authority- 
outstanding knowledge 

of most advanced 
techniques 3 



32 

(MH) 



11. Relevance of Your Educational 
Background to Job: 



Present 
Job 



First 
Job 



1. Must have 

2. Very important 

3. Important 

4. Some importance 

5. Little importance 

6. Unnecessary 



11% □ IMG 

u □ • It □ 

II □ 11 □ 



II □ If □ 

1 □ 4 □ 

1 □ ID 

33 34 

(««) (»*•) 
12. General Level of Satisfaction 
with Work in Position; 



Present 
Job 



First 
Job 



1. Very satisfied 

2. Satisfied 

3. Neutral 

4. Dissatisfied 

5. Very dissatisfied 



13. 



Present Job 



ma n%u 

w □ « □ 

14 □ IT □ 

* □ 11 □ 

1 □ 4 □ 

35 36 

(22M) (1114) 



Name of 
Employer:. 



I Location:- 
i Job Title:. 



City 



State 



Gross Annual Professional Income to 
nearest thousand dollars $ 



37*30 
39-52 



53-54 



Check if part-time or graduate student 
employment □ 

First Job After B.S.-(year began)— 



Name of 
Employer:. 

Location :- 



Cily 



Job Title:- 



Gross Annual Professional Income to 
nearest thousand dollars $ 



55 



56-57 



58 -St 



60-73 



74-75 



Check if part-time or graduate student 
employment □ 



14 • How many years of professional 
experience have you had including 
teaching? 



76 



-Yrs. 



Total 



77-76 



Engineering- 
related 

79-80 



_Yrs. 



ERIC 



lOi 



15. During the past year, have you 
engaged in these technical activities? 
(Please check all that apply) 

02-9 □ I discussed new engineering devel- 71% 

(1774) opments with my associates. 

(2000) □ I read about new developments in 00 

engineering/science. 
(2070) □ I subscribed to engineering or scien- 00 

tific periodicals. 
(1040) □ I read new books about engineering 45 

or science. 

(1033) □ I purchased new books on 45 

engineering/science. 
(1200) □ I attended local technical meetings 

on engineering. 
(303) □ I took non graduate-credit courses in W 

engineering or science. 
(300) □ I completed graduate courses in en 

gineering or science. 
(725) □ I attended national technical 
meetings. 

(20 3) □ I presented one or more technical 
(771) papers. 

19 □ I attended a short course or work- 
shop on management. 



52 
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Background Information 
and Education 



21 



Year of birth: 19_ 



27-28 



Your sex: 

□ 1. male 00% 

□ 2. female *7 
» (2330) 

Your race/ethnic identification: 



Your marital status: 
14 □ 1. Single 
MO 2. Married now 
*□ 3. Separated, divorced 
#.□ 4. Widowed 

32 
(»M) 

How many children do you have? 

1. Total number: 1 33 

2. Living with you: 34 



tO 

4D 
*□ 
*D 
tO 

ID 
2D 
MO 

3ii*£ 



1. American Indian 

2. Asian or Pacific Islander 

3. American Black 

4. Mexican-American 

5. Puerto Rican 

6. American Cuban 

7. Other Hispanic 

8. White, Not Hispanic 

9. Other (Specify) 



13 



33 



(2304) 

Your Citizenship: 
•ID 1. U.S., native-born 
jtO 2. U.S., naturalized 
4D 3. Foreign national 

(2112) 



(Specify) 



22. From what type of school did 
you receive your high school and 
college education? 







High School 


College 


1. 


Private-church 


10% D 


s%D 




related 






2. 


Private-non- 


3 O 


21 f 




sectarian 






■> 


Public, state 


O 


7* □ 


4. 


Military 


t. D 


1 □ 


5. 


Other (Specify) 


t. D 


t.O 






35 


36 



(22U) (2210) 



16. Check one of the following 
which applies to you. 

M%0 1. 1 am a registered professional 

engineer (PE). 
34 □ 2. I am a registered engineer in 

training (EIT). 
52 □ 3. I am not a registered engineer. 

20 

(2030) 



23. Which of the following categories best describes your father's and mother's 
occupation at the time you were in college (BS) and your spouse's current job? If 
retired, deceased or unemployed, give last occupation. (Please check one box in 
each column.) 



22-23 



17. Indicate the number of national 
professional, technical and scientific 
societies in your field of which you are 
now a member. (Specify number) 

0 4% 3 14% 0+ 1% 21 

1 4% 4 5% 

2 30% 5 2% 

-IQ (,2M) 

XO» How many articles have you 
published? (Specify number) . 

0 70% M0 0% 

1 10 1125 5 
2-3 I 20+2 

B(l88i) 
• How many books have you 

published? (Specify number) 

0 07% 

on (,750) * + ' 

2U. How many patents do you 
have? 

Number disclosed/applied for 

Number you have been granted . 



11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 



Professional (Engineering) 
Professional (Other) 



Sales, except sales management 

Clerical 

Skilled worker 



Not applicable 



Father 


Mother 


Spouse 


MHC 




it%D 


tt □ 


14 □ 


Si □ 


M C 


S □ 


t □ 


7 C 


S □ 


4 □ 


» □ 


s □ 


t □ 


S LJ 


14 □ 


• □ 


u □ 


S □ 


S □ 


• □ 


4 □ 


1 □ 


4 H 


S □ 


t. □ 


#. ( : 


si r.'j 


14 □ 


. s L 


2 !.J 


V □ 


37-38 


39-40 


41-42 


(mm) 


(2JM) 


(tif) 



9 
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0 


00% 0 


95% 


1 


0 1 


0 


2 


2 2 


1 


3-5 


2 3-5 


1 


0 + 


1 0+ 


1 


(1770) 


(1751) 





25 26 



24. What was your parent's highest level of education attained at the time you 
entered college, and your spouse's current level of educational attainment? 

Father Mother Spouse 

1. 8th grade or less -i •S&L! 0. L- 

2. Some High School • Tj 0 C i LJ 

3. High School graduate *4 [ * □ 11 □ 

4. Some college " r.i 14 CJ 10 □ 

5. Associate degree 4 [J 0 □ 10 □ 

6. Bachelor's degree « LJ 17 □ 30 □ 

7. Master's degree 10 L] 0 □ 10 □ 

8. Doctor's degree * □ 1 -- 7 ^ 

43 44 45 

(2304) (2313) (1450) 
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25. I rom what institution did you 
receive each degree you have 
obtained? If you did not graduate, 
leave year of graduation blank. 



Year of 
Graduation 



Last Institution 



19 

19 

19 

19 



Bachelor's 

Master's 

2nd Master's . 
Doctorate 



46. 48 



29. Major field for each educational degree. (Check one in each column that 
applies.) 

B.S. First 

Engineering B.A. M.S. 

11. Aeronautical □ *% □ &> 

12. Agricultural LJ • □ • 

, 13. Architectural □ 1 11 0 

14. Bio-Medical □ 0 □• 

15. Chemical □ If □« 

16. Civil □ W D • 



51. 53 



56. 58 



26. Which of the following best de- 
scribes your current educational level? 
(Check one box) 



11. Some college but no degree 

12. Bachelor's degree, no graduate 
work 

13. Bachelor's degree, some gradu- 
ate work, with no engineering 
study 

15. Master's degree in engineering 

16. Master's degree in business 
administration 

17. Master's degree in other non- 
engineering field 

18. Master's degree in engineering 
and in another field 

19. Doctorate, engineering 

20. Doctorate, non-engineering 

21. Other (Specify) 



I j « 



n " 



17. Computer □ 

18. Electrical □ 

19. Engineering Science □ 

20. Environmental, Sanitary □ 

21. Geological/Mineral □ 

22. Industrial LJ 

23. Mechanical □ 

24. Mining/Mater. Metal □ 

25. Nuclear . , □ 

j 26. Petroleum □ 

' 27. Other Engineering □ 



Non-engineering 



□ 
□ 
□ 
□ 

n 
□ 



27. Further education planned: 
(Check one) 



66-67 
(2300) 



28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 



Technology □ 

Business Administration □ 

Business, 'Other □ 

Biological Sciences □ 

Chemistry □ 

Physics □ 

Other Physical Sciences □ 

Computer Science □ 

Mathematics/Statistics □ 

Social Sciences □ 

Arts and Humanities □ 

Education □ 

Other (Specify) □ 



□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 



Second 
M.S. 

□ «8 

□ 1 

□ 0 

□ I 

□ » 

□ « 

□ l 

□ 4 

□ i 

□ 2 

□ i 

□ • 

□ o 

□ • 

□ i 

□ o 

□ 4 



□ 0 

□ n 
1 
• 
1 
1 

0 

1 

2 
• 
• 

1 
2 



□ 

n 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



□1 

j 
1 

2 
t 
4 
4 
1 
1 
• 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



11. 



12. 



13. 



14. 
15. 

16. 

17. 

18. 
19. 



None, no further education □l»98p" 
planned j 
Some graduate work or continu- □ 20 | 
ing engineering education, but 
no additional degrees 
Some graduate work or continu- □ it 
ing education in management, 
but no additional degrees 
Master's degree, engineering □ 10 
Master's degree, business D20 
administration 

Master's degree, other non- □ 2 
engineering field 

Master's degree in engineering □ 2 
and in another field 
Doctorate, engineering 
Doctorate, non-engineering 



71-72 

(2280) 



73-74 
(1071) 



75-76 
(120) 



Doct. 

□ 
□ 
□ 
□ 

□ 

□ 
□ 
□ 
□ 
□ 
□ l 

□ 
□ 
□ 
□ 
□ 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

77-70 
(107) 



30. Below are some statements about the need for graduate work or continuing 
education in your present field of employment. For each statement indicate the ex- 
tent to which you agree or disagree. 



Strongly 
Agree 
1 



Agree 
2 



Disagree 

3 



Strongly 
Disagree 
4 



20. Other (Specify) 



(2292) 



□ 
□ 
□ 



68-69 

28. If you could choose a particular 
graduate program to take, which 
would you choose? (Check one) 

1. A design oriented engineering DflflG 
graduate program 

2. A research oriented engineering □ 17 
graduate program 

3. A management oriented graduate 
program 

4. Other (Specify) □ • 

70 
(2240) 



1. 


A bachelor's degree is sufficient prepara- 


□ lf% 








tion; graduate study is not needed. 










2. 


On-the-job training or "in-house" courses 


□ • 


□ « 


Dm 


ID 




are sufficient to keep "up-to-date." 










3. 


Non-credit courses are sufficient for keep- 


□ I 




Dm 


• □ 




ing "up-to-date." 










4. 


Graduate work is needed, but in 


□ • 


□ « 


Dm 


in 




management. 










5. 


Graduate work is needed in math and 


□ * 


□ ts 


□ » 


u □ 




science. 










6. 


Graduate work is needed with emphasis on 


□ U 


□ u 


Dm 






engineering. 


(**«) 

















03-« 
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31. When did you decide on a career in engineering? 
(Check one in each column.) 



First Final 

Considered Decision 

1. Before high school □ 18% □ 4% 

2. During the 1st 2 years of high school (grades 9-10) □ it □ • 

3. During the last 2 years of high school (grades 11-12) □ 10 □ U 

4. During the 1st year of college □ 11 □ 11 

5. During the 2nd year of college □ I □ 13 

6. During the 3rd or 4th year of college □ J □ 7 

7. After college (2201) G 15 S (2245) G 16 0 



32. Presented below is a list of people, activities, and other factors that may 
have encouraged you to pursue a career in engineering. Please indicate how im- 
portant each factor was to you personally. 



Importance 
Very Some 



People % i % 2 

1. Mother (or female guardian) 14 G SI □ 

2. Father (or male guardian) . jo □ ji □ 

3. Other relative It □ U Q 

4. Friends §□ jj G 

5. High School math or science teacher(s) 10 G 10 □ 

6. College teacher(s) li □ t» □ 

7. College counselor(s) • □ H □ 

8. Male engineer(s) 11 □ 11 □ 

9. Female engineer(s) 2 O 0 O 

10. High School counselor(s) 7 □ is □ 

Courses 

11. Career education courses 5 G 12 G 

12. High School math courses »l G 15 □ 

High School science courses 32 G J* □ 

College math courses 11 G 24 G 



of Each Factor 
Little None 



13. 
14. 
15. 
16. 
17. 



College chemistry courses • □ 27 G 



College physics courses 15 □ 

College science courses 15 G 

18. College engineering courses 40 G 

Guidance Instruments, Activities 

19. Interest inventory results 5 [ ; 

20. Aptitude tests . .' 1* G 

21. Career or occupational information 20 G 

22. Relevant work experience 21 G 

22. Hobby Magazine (e.g. Pop. Mechanics) 4 G 

24. Technical Publications 5 G 

25. Science Fair participation I ( J 

26. Outdoor activ ities 5 | ; 

27. Science Clubs J [ ] 

28. Junior Achievement 1 

29. Science Fiction i 

30. Liking for problem solving activities 50 

31. Being curious or creative 40 

32. Wanting to be of service to others 17 

33. Flying aircraft • 

34. Using a computer 12 

35. Building electrical devices 7 

36. Mechanical hobby 11 

37. Construction hobbies 11 

38. Building model airplanes 8 

39. Farm experiences 7 

40. Pre-college summer seminars i 

41. Tvpe of work 30 G 

42. Challenge 40. t* 

43. Salary J7 [J 

44. Creativity M ( J 

Security 20 □ 

21 G 
18 Li 



n 



! 



45. 

16. Prestige 

17. Rapid Advancement 



48. Leadership 22 L 

49. Independence 24 L 

50. Main factors influencing vour choice of engineer- 
ing specialty (use above numbers if applicable) 



J2 □ 
25 !.] 
28 □ 

" I J 
22 I i 

17 [ ; 

21 [ i 

11 [1 

15 [ j 

12 [ ! 

" g 

10 i- 

»□ 

15!..] 

38 [ J 

« G 

28 [ ! 

20 r j 

12 [J 
'•□ 
!•□ 

11 fj 
■□ 
•□ 

88 I J 
35 [J 
8« D 
88 G 
88 [j 
38 G 
80 □ 
38 T] 
34 G 



% 3 
28 G 
18 G 
18 G 
28 G 
22 G 
18G 
18G 
18 G 
18 □ 
18G 

an 

18 G 

II J 

22 "J 
28 j 
25 G 
21 G 
8G 

i«G 

20 [ 'j 

10 L 1 
KG 
18 L] 
21 G 
18 G 
18 G 

17 G 

10 G 
u G 

8G 

11 G 

28 [ ] 

• G 

20 G 
1517 

i* □ 

i« G 

"G 

• □ 

8G 
13 G 

8G 
15 G 

to G 

20 G 

21 G 
28 G 
24 G 

18 G 



26Gi7 
»□ 
»□ 
18 □ 
10 □ 
18 G 
58 G 
51 G 
78 G 
62 G 



(2255) 
(2284) 
(2211) 
(2207) 
(2211) 
(2187) 
(2185) 
(2188) 
(2188) 
(2187) 



88 G 27 (3157) 
10 □ (2218) 
(2217) 
(2188) 
(2181) 
(2184) 
(2185) 
(2207) 



18 G 

24 G 

27 G 
21 G 

28 □ 

17 G 



: 35 (*»m) 

35 (2208) 
(2188) 
(2181) 
(2187) 
(2180) 
(2181) 
(2180) 
(2182) 
(2188) 
(2182) 
(2244) 
(2218) 
(2108)' 
(2181) 
(2185) 
(2184) 
(2185) 
(2184) 
(2170) 
(2175) 
(2180) 
(2203) 
(2221) 
(2224) 
(2204) 
(2200) 
(2204) 
(2106) 
(2105), 
14G 65 (2180): 



57 r 

15 r 
22 G 
41 G 

67 G 
57 G 
66 [j 

68 G 
70 [ ] 
87 [J 
61 G 

6G 
7G 
20 G 
70 G 
48 L 
65 L 
54 G 
51 G 
65 G 
76 [j 
82 Q 
24 G 
8G 

io G 

io G 
io D 

w n 

24 L] 
20 G 



so 



66,60.70 



33. Have you ever taken an interest 
inventory in the past as a part of career 
counseling? 

1. Yes 

2. No □ 00 

3. Uncertain □ 7 

72 

If YES or UNCERTAIN, answer a. l mt ) 
through f. 

a. Which interest inventory(ies) did 
you take? (Check as many as apply) 



Kuder interest measure (K) 
Purdue Interest Questionnaire CP) 
Strong Vocational Interest Blank (S) 

Strong-Campbell Interest I 

I I mm v A- ^ 1 mm AX m* 



□73 " 
□ « 



or □ 
Inventory (S) 



It 



Uncertain or 
Other (Specify) 



Answer b. through f. in the appropri- 
ate column for each type of inventory 
you have taken. 



JO)D 76 II 



b. When did you take the measure(s)? 

«<K>J.P> i JSUO) 

Pre-college 

(including high school M 
In college MDg.,7 
After college «□ i 3 . t6 

(27) (11) (51) (71) 

c. What impact did the interest inven- 
tory results have for you? 

<K) <P) <S> (O) 



1. Verv helpful 

2. Helpful 

3. Uncertain value 

4. No value 

5. Other 



unite un 

_ iD i3 tn 

- 17 20 
(«) 



No 

Unsure, no 
Unsure, ves 
Yes 



(204) (14) (180) (522) 

d. Did the interest inventory results 
seem to reflect your interests as you 
see them? 

(K) <P) (S) (O) 
»□>•□•[ toi : 

12 U 7[J 7f..iU[J 

(200) 21 (20) (180) 24 (512) 

e. Were the interpretation materials 
understandable? 

(K) <P> <S) <0> 

«U CJ in •[;, 

(102) X (27) (176) ?8 (400) 

f. Were the interpretation materials 
helpful? 

(K) <P> (5) (O) 

« "] er.« « 1 ci 
Ml j«n 

6C167G67GWG 

8GKJWG 

?9 32 
(102) (36) (185) (507) 



1 No, not at all 

2. Yes, partly 

3. Yes, completely 



1. No, harmful 

2. No, useless 

3. Yes, partly 

4. Yes, completely 
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34. Rate yourself on each of the following traits as you really think you are 
when compared with the average adult who has attended college. We want the 
most accurate estimate of how you see yourself. 



Highest 
10 Percent 
1 

1. Academic ability 16% □ 

2. Athletic ability • □ 

3. Artistic ability 4 □ 

4. Drive to achieve 61 □ 

5. Leadership ability 22 □ 

6. Mathematical ability 61 □ 

7. Mechanical ability 16 □ 

8. Originality 15 □ 

9. Problem solving ability 66 □ 

10. Public speaking ability 12 □ 

11. Self-confidence (intellectual) . . 26 □ 

12. Self-confidence (social) 14 □ 



Above 
Average 

2 

48% □ 
62 □ 

□ 
□ 
□ 
□ 



45 □ 
47 □ 
56 □ 
52 □ 
SI □ 
54 □ 



Average 

3 

is%n 

41 □ 

□ 
n 
□ 
□ 



51 
64 



□ 
□ 
10 □ 
51 □ 
2* □ 
40 □ 



Below 
Average 
4 

1 □ 
10 □ 
60 □ 

2 □ 
4 □ 
2D 

0 □ 

6 □ 

1 □ 
10 □ 

6 □ 
12 □ 



Lowest 
10 Percent 
5 

0%D 33(2207) 
6 □ (2206) 

□ 



(2206) 
(2201) 
(2204) 
1 (22t*> 1 



1 D3»(2204) 
1 □ (2206; 

1 □ 



□ 
□ 



1 □ 



(2204! 
(2205 
(2205) 
(2204 



13. Sensitivity to criticism 7 □ 

14. Understanding others 10 □ 

15. Writing ability 18 □ 

16. Verbal ability 14 □ 

17. Visualization ability 22 □ 



10 


□ 


54 


□ 


0 □ 


1 


□ 45(2205) 


50 


□ 


20 


□ 


3 □ 


0 


□ (»oi) 


a 


□ 


32 


□ 


7 □ 


1 


□ (2205) 


41 


□ 


17 


□ 


0 □ 


1 


□ (2200) 


48 


n 


27 


□ 


2 □ 


1 


□ 40(2204' 



35. Following are a series of 5-point scales which describe a variety of personal characteristics. Please rate yourself on each 
characteristic, by placing a circle around the appropriate number on the scale. 

For example, how artistic are you? On the scale below, very artistic is indicated at the far right and not-at-all artistic is at the 
far left. If you think you are moderately artistic, your answer might be <D. If you are very unartistic, you should choose <D, 
and so on. 



(2282) 


Not at all artistic 


110% 


. 2 25% 


3 85%. 4 24% 


5 7% 


Very artistic 


(2287) 


Not at all independent 


1 


0. . 


.2 !. 


3 0. 


.4 41. 


5 40 


Very independent 


(2200) 


Not at all emotional 


1 


1 . 


. 2 15. 


3 41. 


.4 84. 


5 0 


Very emotional 


(2284) 


Very passive 


1 


1 . 


.2 0. 


3 80. 


.4 44. 


5 10 


Very active 


(2284) 


Not at all able to devote self 
completely to others 


1 


2 . 


. 2 10. 


3 87. 


.4 40. 


5 u 


Able to devote self completely 
to others 


(2206) 


Very rough 


1 


0. . 


.20. 


3 40. 


.4 48. 


5 ll 


Very gentle 


(2277) 


Not at all helpful to others 


\ 


0. . 


.21. 


3 10. 


. 4 00 . 


5 22 


Very helpful to others 


(2285) 


Not at all competitive 


1 


1 . 


. 2 * . 


3 22. 


.4 46. 


5 27 


Very competitive 


(2205) 


Not at all kind 


1 


0. . 


.21. 


3 21. 


.4 60. 


5 10 


Very kind 


(22sl)Not at all aware of the feelings of others 


1 


0 . 


.22. 


3 20. 


.4 40. 


5 60 


Very aware of the feelings of others 


(2280) 


Have difficulty making decisions 


1 


1 . 


.20. 


3 24. 


.4 47. 


5 21 


Can make decisions easily 


(2202) 


Give up very easily 


1 


0. . 


.22. 


3 17. 


.4 40. 


5 86 


Never give up easily 


(2202) 


Not at all self-confident 


1 


1 . 


.20. 


3 28. 


.4 40. 


5*1 


Very self-confident 


(2206) 


Feel very inferior 


1 


0. . 


.2 0. 


3 40. 


.4 80. 


5 0 


Feel very superior 


(2281) 


Not at all understanding of others 


1 


0. . 


.22. 


3 28. 


.4 67. 


5 10 


Very understanding of others 


(2200) 


Very cold in relations with others 


1 


0. . 


.25. 


3 80. 


.4 44. 


5 16 


Very warm in relations with others 


(2202) 


Goes to pieces under pressure 


1 


0. . 


.2 2. 


3 20. 


.4 60. 


507 


Stands up well under pressure 


(2270) 


Not at all tolerant of ambiguity 


1 


7 . 


.268 . 


3 88 


.4 20. 


5 5 


Very tolerant of ambiguity 


(2201) 


Low verbal ability 


1 


0. . 


.2 7. 


3 82 


.4 48. 


517 


Very high verbal ability 


(2204) 


Low math ability 


1 


0. . 


.2 2. 


3 17 


.4 40. 


5 82 


Very high math ability 


(2201) 


Very limited creative abilities 


1 


0. . 


.2 6. 


3 80 


.4 40. 


5 10 


Very highly creative 


(2206) 


Low mechanical ability 


1 


1 - 


.2 0. 


3 82 


.4 42. 


5 17 


Very high mechanical ability 


(2202) 


Low visualization ability 


1 


1 . 


.2 8. 


3 26 


4 40. 


.506 


Very high visualization ability 
Very high problem-solving ability 


(2206) 


Low problem-solving ability 


1 


1 . 


.20.. 


3 10 


. 4 66 . 


5 84 
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36. Below are some statements about different aspects of your professional position. Indicate how important each 
is to you personally, and how characteristic it is of your present job. 



74 



How important to 
you personally? 
Very Some Little None 
12 3 4 

□m%d «t% □ %%n%.%\. 

□oi Dm □ i 2. 



05-9 



□ 71 

□ » 

□ 41 

□ 14 

Q« 

□ 30 

□ 53 

□ 54 

□ 20 

□ 72 

□ 47 

□ 50 

□ 52 

□ 20 

□ 45 

□ 21 

□ 74 



30 



□ 80 

□ 47 

□ 43 

□ 50 

□ 41 

□ 42 

□ 30 

□ 40 

□ 40 

□ 25 

□ M 

□ so 

□ jo 

□ 45 

□ 44 

□ 42 

□ ft 



□ J 

□ 17 

□ 10 

□ 14 

□ 10 

□ 23 

□ 0 

□ 0 

□ 32 

□ 2 

□ 15 

□ 0 

□ 0 

□ 27 

□ 10 

□ 25 

□ * 



□ l 

□ 3 

□ l 

□ 2 

□ 2 

□ 5 

□ 2 

□ 1 

□ 0 

□ 1 

□ 5 

□ 3 

□ 1 

□ 8 



3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 

13. 
14. 
15. 
16. 



□ 1 17. 

□ 0 18. 

□ 1 19. 



21 □ 28 □ 45 □ 22 □ 5 20. 

□ 37 Q44 Q10 □! 21. 

□ oi Dm □ i Do. 22. 

□ 60 □ 20 □ 2 □ 1 23. 

□ 10 □ 41 □ 10 □ 4 24. 

□ 40 DM QM Ql 25. 



How characteristic 
of your present job? 
Very Some Little None 



□ 52 Q41 

□ 04 □« 

□ 40 □ 40 



37 



□ 82 

□ 51 

□ 52 

□ 40 

□ 50 

□ 02 

□ 21 

□ 00 



□ 17 

□ 41 

□ 41 

□ 41 

□ »4 

□ « 

□ 00 

□ 40 



□ • 

□ * 

□ 7 

□ 1 

□ • 

□ 7 

□ 11 

□ M 

□ 5 

□ M 

□ 17 



□ 0. 26. 

□ 0- 27. 

□ 1 28. 

□ 0. 29. 

□ 0. 30. 

□ 0.31. 

□ 2 32. 

□ 0 33. 

□ 0. 34. 

□ 1 35. 

□ 0 36. 



Opportunity to innovate and propose new ideas 
Opportunity to use my skills and abilities in challenging work 
Superiors who are willing to delegate responsibility 
Opportunity to make significant contributions to society 
A chance to exercise leadership 
Opportunities to help others 
Wide variety of technical work 
Opportunity to work with things 
Desirable geographic location 
Opportunity to advance myself economically 
Opportunity to enhance my social status and prestige 
An income which permits me (and my family) to live comfortably 

Provides an opportunity to move into a management career 
Company realizes that employees often have family responsibilities 
I know exactly what my work responsibilities are 
The opportunity to travel 
The opportunity to work with people 

The opportunity to be assigned to different areas of the company 
A position where people are interested in working together and not 
encouraging petty jealousies 

Freedom from pressure to perform exceptionally well on every 
assignment 

Adequate preparation for top level careers (e.g. by career counseling, 
job rotation, etc.) 

Participation in important work-related decisions 
Company is well-managed and progressive 
Flexible working hours 

Availability of personal leave (including maternity, and family related 
leave) 

The opportunity to keep abreast of the latest developments in my field 
Large degree of freedom to manage own work 

Opportunity to work on problems for which theie are no ready-made 
solutions 

Opportunity to engage in satisfying work 
Opportunity to be original and creative 
Opportunity to work with ideas 

A sense of job security due to my technical attainments 
Freedom from pressure to conform in personal life 
Pleasant people to work with 
Freedom to select the projects I work on 
Opportunity to work with colleagues interested in the latest 
developments in their field 



1 

08% □ 


2 

45% □ 


3 


3%Q* 3^ 


44 


□ 


42 


□ 


« □ 


2 □(2210) 


44 


□ 


00 


□ 


14 □ 


3 □(2200) 


14 


□ 


08 


□ 


is Du □(mi) 


25 


□ 


40 


□ 


n □ 


0 0(2215) 


20 


□ 


45 


□ 


so □ 


0 D(2200) 


04 


□ 


41 


□ 


10 □ 


4 D(2210) 


24 


□ 


00 


□ 


10 □ 10 □(1100) 


45 


□ 


01 


□ 


17 □ 


7 □(2205) 


27 


□ 


50 


□ 


1» l_l 


4 l_j(2204) 




I — ] 




i — i 
U 


SI □ 


0 D(2208) 


42 


□ 


47 


□ 


■ l_l 


4 1 I/MIA) 

2 LJ(2210J 




□ 




□ 


10 □ 




00 


00 


on so 


00 


□ 


40 


□ 


10 □ 


5 D(2102) 


00 


□ 


40 


□ 


10 □ 


3 D(2200) 


22 


i — i 

□ 


08 


i — i 

□ 


20 □ 


12 Q(2204) 


51 


□ 


00 


□ 


o □ 


1 D(2104) 


20 


i — i 
□ 


02 


i — i 

□ 


33 □ 


15 D(2105) 


27 


□ 


45 


□ 


22 □ 


0 □(2200) 




□ 




□ . 


27 □ 


(2100) 


15 


40 


0 □ 57 


10 


□ 


1% 


□ 


30 □ 


9lfc 1 IfolM^ 
ZV 1—1 ^CloP J 


24 


□ 


43 


□ 


25 □ 


7 □(2201) 


21 


□ 


41 


□ 


20 □ 


11 □(2107) 


27 


□ 


30 


□ 


24 □ 


10 □(2201) 


41 


□ 


40 


□ 


It □ 


4 □(2105) 


SO 


[-] 
LJ 


A A 
%% 


l_l 


24 □ 


5 D(220l) 


44 


□ 


41 


□ 


ion 


2 Q(2100) 


44 


□ 


40 


□ 


11 □ 


3 0(2105) 




□ 




□ 




(2204) 


40 


48 


14 □ 


2 □ 06 


20 


□ 


45 


□ 


23 □ 


3 D(2200) 


31 


□ 


45 


□ 


« □ 


3 D(2203) 


01 


□ 


40 


□ 


17 □ 


5 Q(2100) 


30 


□ 


44 


□ 


!•□ 


5 Q(2104) 


41 


□ 


40 


□ 


10 □ 


1 □(2100) 


0 


□ 


30 


□ 


30 □ 


10 Q(2304) 


18 


□ 


41 


□ 


30 □ 


ion 73 




(2202) 



07, Listed below are some topics of u> How impi 
current national interest. Please indicate: sues relati 

None M 
1 

1. Energy and fuel supplies 0.%D 2% 

2. Health 1 □ 20 

3. Defense 2 □ 19 

4. Environmental protection 1 □ 10 

5. Education 1 □ 14 

6. Space 3 □ 41 

7. Crime prevention & control 1 □ W 

8. Agricultural production * □ M 

9. Welfare and family services ' □ w 

10. Community development * □ M 

11. Transportation , * □ 

12. Communications * □ 45 

13. Other (Specify) " □ 0 



iant you believe the is- (2) The extent to which you are profes- 
5 to each topic to be, and sionally involved in the area. 



inor 


Major 


Critical 


None 


Minor 


Some 


Major 


2 


3 


4 


1 


2 


3 


4(2253) 


□ 


30%n 


02% □ 74 (2270) 


32 □ 


10 □ 


23 □ 


20 □* 


□ 


50 □ 


14 □ (2202) 


88 □ 


18 □ 


10 □ 


4D(2230) 


□ 


54 □ 


25 □ (2205) 


08 □ 


12 □ 


ID 


12D(2230) 


□ 


50 □ 


25 □ (2203) 


38 □ 


24 □ 


25 □ 


13D(2240) 


□ 


00 □ 


30 □ (2201) 


SOD 


23 □ 


14 □ 


0D(2230) 


□ 


44 □ 


12 □79(2232) 


03 □ 


• □ 


SD 


3 


□ 


50 □06-931 □ (2250) 


00 □ 


7Q 


3D 


1 D(2230) 


□ 


57 □ 


17 □ (2203) 




•□ 


»□ 


7 D(2243) 


□ 


33 □ 


§□ («W) 


02 □ 




»□ 


O.U(2230) 


□ 


" □ 




70 □ 


18 □ 


•□ 


0 D(2237) 


□ 


53 □ 


12 □ (2257) 


00 □ 


15 □ 


•□ 


7 D(2242) 


□ 


« □ 


• □ (««) 




!»□ 


•□ 


0 D(2222) 


□ 




40 □ (258) 


••□ 


7Q 


10 □ 


15 []28(431) 



o 

ERIC 



109 



- A-8 - 



38. Listed below are some factors that may influence career development. Indi- 
cate the extent of their impact on your career since BS graduation. 



1. Presence of one or more small chil- 
dren at home. 

2. Other demands on your time (e.g. 
family needs, social activities, vol- 
unteer activities, etc.) 

3. Demands of spouses career (e.g. 
his/her job transfer, work related 
entertainment, etc.) 

4. Unsatisfactory work opportunities 
(e.g. no jobs at vour level, poor 
promotion prospects, 
"underemployment"). 

5. Geographical location of jobs, 
tv Hiring policies against husband 

and wife working for the same 
organization. 

7. Lack of adequate help with house- 
hold care and maintenance. 

8. Little financial incentive for you to 
work (e.g. low salaries, tax disad- 
vantages, etc.) 

9. Unfavorable attitudes of co-work- 
ers toward your career 
involvement. 

10. Unfavorable attitudes of family 
members toward your career 
involvement. 

11. Unfavorable attitudes of friends 
towards your career involvement. 

12. Travel demands of your job. 

13. Poor personal health. 



Major 
I 

11* \Z 
it T .Z 



Extent of Impact on Your Career 



40. Since graduation, have there 
been any periods when you were away 
from professional employment for six 
months or more? 



Moderate 

2 

ii* C 



Slight 

3 



None 
4 

M%Ll29t 

(MM) 

it z(sm) 



% 

ItC 

WD 

49 



Yes 
No 



(Mtt) 

a. IF YES, how many such breaks? 



• Z 


11 C. 


*4 r 


1$ Z 


11 c 




it □ 


it r 


n Z 


t C 


4 L 


7 Z 


* c 


• "□ 


ltd 


* c 


u n 


2t □ 


4 Z 


a c 


14 C 


I □ 


* c 


14 C 


1 □ 


t □ 


11 □ 


4 □ 


It □ 


«□ 


t □ 


t □ 





■=•-•58 i 



One 
Two 

Three or more 



41 Z(UH) 



(Ml) 



b. Main reason for most recent break? 
(Check one). 



It _(*Ml) tG 11. 
97 .(ma); 

I •□ 12. 

|ttO 13. 

7i z:(tjfi)iiin u. 



Desire to devote more time to 
family 
Pregnancy 

Return to school or college 
_ Moved geographically 
!*□ 15. Lost (or quit) job 



t4 C(sm)f 

j *□ 16. Getting married 

_, *D 17. Changing professional field 

MU(S»i)|SG is. Personal ill health 



7t G(M11) 



M □ (SSlt) 

t4 □ (Silt) 
ttCki 

(Mil) 



19. Other reasons 
•□ 20. Military Service 

5I-S2 7 



(4M) 

c. Length of time of most recent break 

-JllOnthS. 53-54 



39. Please indicate the extent to which you agree or disagree with each of the 
following statements: 



1. It is acceptable for women to assume 
leadership roles in industry as often 
as men. 

2. Women are competitive enough to 
be successful in engineering. 

3. Women possess the self-confidence 
required of a good engineer. 

4. To be a successful engineer, a 
woman does not have to sacrifice 
some of her femininity. 

5. The possibility of pregnancy does 
not make women less desirable as 
employees than men. 

6. A full-time employed mother of pre- 
school children can be just as good a 
mother as the woman who isn't 
employed 

7. It is more important for a wife to 
have her career than to help her 
husband with his career. 



Strongly 
Agree 
1 



Agree 

2 



Disagree 

3 



u%D u%D 1%D 



M □ 4t □ 



47 □ 4* □ 



* □ 



□ 



4t □ 17 □ U □ 



tf □ M □ U □ 



m □ ti □ mo 



It □ 4# □ S4 □ 



Strongly 
Disagree 
4 



(MM) 
t. D(Mit) 



1 □(Jill) 



t □ (»«) 



t □ (M17) 



14 D(Mtt) 



(tut) 
7 Da 



d. Year of break. 



55«5« 

41. How would you compare engi- 
neering opportunities for minorities 
and white American!? 



ft* 
itD 



1. 



Unequal, minorities have better 
engineering opportunities. 
UD 2. Am not sure,, probably better for 

minorities 
*□ 3. Equal 

UD 4. Am not sure, probably better for 
whites 

it □ 5. Unequal white Americans have 
better engineering opportunities. 

(«M) 

42. Do you think engineering 
opportunities for men and women are 
the taine? 

% 

«□ 1 . No, women receive the most 

opportunities. 
uD 2. Am not sure, probably women 

have better opportunities. 
itD 3. Yes, equal opportunities 
MQ 4. Am not sure, probably men have 

better opportunities. 
itD 5. No, men receive the most 
opportunities. 
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43 • Several theories of occupational choice propose that people who select different careers are likely to differ in the extent 
to which they can be described by various groups of characteristics. People often feel that more than one group of 
characteristics describes them quite well. Please rate how well each group of characteristics listed below describes the typical 
engineer in your field and yourself. 



The Typical Engineer in Your Field 

Similar Neutral DUiimilar 
Very Somewhat Somewhat Very 

% 1 % 2 % 3 
10 □ 



Yourself 



Similar Neutral Dissimilar 
Very Somewhat Somewhat Very 



59 □ 

as 

»□ 
*□ 
«□ 

64 □ 



64 □ 

isn 



% 4 
I □ 



% 5 



••□ (2265) 1. Realistic, Technical, Mechanical, 
Outdoor 

11 □ 2 □ 1 □ (22*6) 2. Investigative, Scientific, 

Inquiring, Analytical 

»□ 12 □ 12 □ (22S2) 3. Artistic, Musical, Self-Expressive, 

Independent 

S7 □ SI □ • □ (22S1) 4. Social, Helping, Guiding, Group- 
Oriented 

SO □ IS □ S □ (22SI) 5. Enterprising, Profit-Oriented, 

Persuasive, Political 

M □ *□ 1 □ (225S) 6. Conventional, Methodical, 

Organized, Detailed 



1 

40% □ 
41 □ 

is □ 

1J □ 

12 □ 
24 □ 



2 

47% □ 



3 

•%□ 



46 □ • □ 



4 

2%D l%Qs* (2270) 
2 □ 1 □ («*) 



IS □ 27 □ * □ 

SS □ SI □ 1* □ 4 □ (2271) 

It □ 

10 □ 



14 □ 20 □ 
40 □ !• □ 



• □ («74) 
I Q73 (2204) 



Please list in the order of their importance, the numbers of the three groups of characteristics which best describe: 
1. The Typical Engineer in your field 2. Yourself 



65 



74 



76 



first 



second 



third 



first 



second 



third 



44 • If you have any additional 
comments, please use the space below. 

1. Interest Inventories (Strong Campbell or PIQ) . 



2. Questionnaire 



3. Your present job 



4. Engineering 



5. Education 



6. Your first job 



7. Other . — 

— 77-06 

RETURN TO: Engineering Career Development Study 

Purdue University 
225 Engineering Administration 
West Lafayette, Indiana 47907 
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THANK YOU FOR YOUR COOPERATION AND TIME 

in 



API* 1 N!) IX M; Mjt^ttul IVn onra^s for TnLal Student Croup on the Fituil Pre-Eng 1 ncer i n« Cart 



PRE-ENGINEERING 
CAREER SURVEY 



Student Identification Number 



9 

ERIC 



DIRECTIONS : This survey has been designed to study your career planning and at- 
titudes* Most questions can be answered simply by marking In the appropriate 
space. Feel free to record any remarks beside the question Itself. All Informa- 
tion you provide will be treated as CONFIDENTIAL and will only be used for sta- 
tistical purposes. 



1. When did you consider a COLLEGE EDUCATION, consider an ENGINEERING CAREER, & 
understand the 
NATURE OF AN ENGI- FC = FIRST CONSIDERED 
NEE RING CAREER? 



FD = FINAL DECISION 



During the 



COLLEGE 


ENGINEERING 


UNDERSTOOD 


EDUCATION 


CAREER 


NATURE OF 


FC FD 


FC 


FD 


ENGINEERING 


.85* 54* 


18* 


3* 


.... 4* 


. 6 15 


17 


5 


5 


. 3 7 


20 


9 


....11 


. 3 12 


29 


25 


....22 




15 


42 


....27 


. 0 2 


2 


7 


....13 


0 


0.. 


. 8 


....17 


(791X759) 


(736X752) 


(773) 



2. Below are listed 
have influenced 
you to pursue an EN- 
GINEERING career. 
Indicate HOW IMPOR- 
TANT each one was 
FOR YOU PERSONALLY: 



factors that may 
No = None 
SI = Slight 
Mo s Moderate 
Gr s Great 
Ex 3 Extreme 
No SI Mo Gr Ex 



3. Which below best describes the 
HIGHEST educational level you (1) 
DESIRE to 

EXPECTED LEVEL- 



achleve & 
EXPECT to 
achieve? 



DESIRED LEVEL- 



1 



n 



Mother (f. guardian) 39*23*26* 9* 4* 



-* 0* 



Father (m.guardian) . . . 


.29 


15 


26 


22 


10 






18 


16 


10 


5 


MALE h.s. math /science 














.34 


20 


24 


15 


6 


FEMALE h.s. oath/ 












science teacher (s).. 


.57 


15 


15 


9 


4 


MALE h.s. counselor... 


.63 


13 


15 


7 


2 


FEMALE h.s. counselor. 


.66 


12 


12 


8 


3 


MALE practicing 
















12 


16 


17 


10 


FEMALE practicing 
















5 


6 


4 


3 




.50 


14 


18 


12 


5 


FEMALE enffr. student. . . 


.75 


10 


10 


6 


3 


Career educat. course. 


.61 


13 


15 


8 


3 


H.s. math course(s)... 


.19 


15 


27 


26 


13 


H.s. science course(s) 


.16 


15 


29 


26 


14 



18 
26 
31 



12 



Interest inventory 49 18 

Aptitude test 37 21 

Career information 18 16 

Pre-college special 

seminar programs 53 13 

Hobby magazine 74 11 

Science fair activity.. 75 12 

Science club(s) 81 9 

"Junior Achievement 11 . • .88 6 

Outdoor activities 60 16 

Using a computer 41 17 

Electrical/mechanical 

hobby 48 15 

Construction hobby 54 14 

Farm experiences 83 9 

Related work experlence 6l 
Thought work itself 

was interesting 9 

Liked problem-solving 

activities 5 

Had friends with 

similar interests. .. .26 23 
Wanted to be of 

service to people.... 21 22 28 
Wanted to contribute 

to society 16 20 26 

Type of work 8 12 29 

Challenge 4 

Salary 3 

Creativity 7 

Curiosity 6 

Job security 6 

Job opportunities 2 

Prestige/status 14 

Rapid advancement 11 

Independence 10 

Job Flexibility 8 



4. Have you ever 
taken an In- 
terest inventory? 



10 30 32 19 

11 28 34 21 
27 16 7 

19 10 



24 15 

33 19 

8 23 38 27 

6 18 37 35 

10 27 34 23 

11 24 34 26 
8 25 32 29 
5 14 35 45 

18 27 23 19 

15 30 26 18 

13 28 28 22 

13 24 34 22 

(Minimum n = 804) 



No college degree 

BACHELOR'S degree in two (2) 

fields including engr 4 5 

Associate degree in 

engineering technology 0 1 

BACHELOR'S degree, no 

graduate work 10 25 

BACHELOR'S degree and some 

graduate study in engr 13 22 

BACHELOR'S degree & some grad- 
uate work with NO engr. study 1 2 

MASTER'S degree in engr 27 25 

MASTER'S degree in a field 

other than engineering 4 4 

MASTER'S degree In both engi- 
neering and another field... 14 7 

DOCTORATE, engineering 22 7 

DOCTORATE, non-engineering... 4 2 
Other 

(specify) 0 0 

(750)(748) 
40* NO 

26 UNCERTAIN 
35 YES 
(788) 

►IF "YES", WHICH one(s) have you taken? 
Strong-Campbell Interest Inventory*] 
Purdue Interest Questionnaire* 
Kuder Interest measured- 
Self -Directed Search* 

Other (speciry)* * 

0 S ID K P SC 

16* 7* 4* 0* 9* 

(788) 

►WHAT IMPACT did the in- 
ventory results have 
for you? 0 SDK P SC 

Harmful 2* 4*—*—* 3* 

No value 26 13 10 — 29 

Uncertain value... 26 34 50 — 31 

Helpful 39 42 27 99 25 

Very helpful 8 8 13 — 12 

(121,53,30,1,68) 
NO. ...12*11*10*33*18* 
Unsure, 

NO.. 13 19 7 — 17 
Unsure , 

YES. 37 42 37 33 31 
-•YES... 38 27 47 33 35 
►Were interpretation ma-( 125,52,30,3,72) 
terlals/procedures under- 
standable and helpful? 0 SDK P SC 

NO, harmful 2* 2* 6*50* 1* 

NOT AT ALL/confusing12 10 6 — 3 

YES, partly 54 65 56 — 57 

YES, completely 33 22 31 50 39 

(123,49,32,2,70) 



entory* 

nl 



►Did results 
seem to re- 
flect your 
interests as 
you see them? 



5. Since ENTERING HIGH SCHOOL, how 
many times have you changed your 

GENERAL CAREER GOAL 0 12 3 4 5+ 
(eg, engineering). .37*28*18*12* 3* 2* 

SPECIFIC CAREER CHOICE (797) 
(eg, civil engr.). .40 24 20 9 3 4 
(750) 

6. Indicate the fields In which you 
would like to be Involved In your 

future work in terms of 

CURRENT MAIN CHOICE (one only)-, 

AS MANY AS APPLY j + 

Aeronautical Engineering. . .36* 8* 
Agricultural Engineering... 7 1 
Architectural Engineering. . 19 2 
Bio-Medical Engineering. . ..21 5 

Chemical Engineering 30 11 

Civil Engineering 23 7 

Computer Engineering 44 9 

Electrical Engineering 47 23 

Engineering Science 9 1 

Environmental Engineering. . 13 1 
Geological/Mineral Engr.... 8 0 

Industrial Engineering 13 3 

Mechanical Engineering 36 12 

Mining/Mater/Metal Engr.... 7 2 

Nuclear Engineering 23 1 

Petroleum Engineering 14 1 

OTHER ENGR. 5 3 

Construction Technology.... 8 1 
Electrical/Electronics Tech19 1 

Mechanical Technology 8 

OTHER TECH. 0 

Business / Account ing 19 0 

Management ..25 1 

Law 12 1 

Biological Sciences 8 0 

Medicine 13 1 

Nursing 1 

Pharmacy 3 

Chemistry 16 

Computer Sc ience /Program 'ng37 2 

Earth Sciences 5 

Mathematics /Stat 1st les 25 0 

Physics 20 

Agriculture 5 

Behavioral Sciences 5 0 

Creative Arts 8 0 

Other Humanities 5 

Education 5 0 

Forestry 10 

Social Sciences 4 

Other (spec.) 3 0 

Undec Ided /Unknown 5 

(Minimum n = 764) (799) 

7. Is your college in your (parents') 
home state? ...29* NO ...70* YES 

(804) 

8. How did your parents feel in re- 
gard to your GOING TO COLLEGE and 

STUDYING 

ENGINEER- F = Father GO TO STUDY 
ING? M = Mother COLLEGE ENGR. 

Didn't want you to do it 1* 1* 1* 1* 

Seemed indifferent 1 1 5 7 

Showed some Lnterest but 

thought it unnecessary. 10 12 
Maintained there was 

some need to do it 8 9 5 4 

Constantly impressed on 

you the need to do it.. 43 44 9 6 
Were Interested but let 

me make my own declslon46 46 79 80 
(759,778,747,776) 

9. Have you participated In any of 
the following programs directed 

toward high sch. students? 

( If not available , mark NA) NA NO YES 

College recruitment program 

for students in your f ield46*31*22* 
Summer engineering seminar.. 40 44 16 
Summer sci. or math seminar. 38 52 10 
High school science fair.... 34 43 19 
Nationwide or regional 

science or math contests.. 16 47 37 
(Minimum n = 791) 



112 
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10. Below are statements about different aapecta 
IMPORTANT TO YOU PERSONALLY each IS in con- 
sidering or selecting a poaitlon within your de- 
aired career field (if you have not decided upon 
a apeeifle field, anawer for work in general): 

AN OPPORTUNITY TO 

Work indoors 1 

Work outdoors. • 1 

Deal with people 



of occupatLoaa. Indicate how 12. How certain ere your plena eon- 



No 
SI 
Mo 
Gr 
Ex 



= None 
= Slight 
= Moderate 
= Great 
~ Extreme 



IMPORTANCE 
No SI Mo Gr Ex 



.22*20*111*13* 5* 
.20 20 36 15 6 
6 16 35 30 13 



cern- 
ing engi- 
neering 
aa a ca- 
reer? 



ueai witn pvopie , - 1tt 

Deal with ideaa, theories, or principlea jj ]3 J» « « 

Deal with thinga or machines J " 5 JJ I! 

Use ay apecial abilities and aptitudes ° A is so 27 

Innovate and propose new ideaa •••• I .1 2 „ „ 

Work on probleas for which there are no ready-aade solutiona ■ 13 3J 3Z 17 

Engage in challenging or stiaulatlng work J 3 15 Wf 3Z 

Engage in satiafying work J .1 J| a 

Develop and teat uaeful hypotheaea or generalisations 7 15 *z z«i * 

Do basic (NOT neceaaarily practical) scientific research.. W 28 3b 17 b 

Apply principlea to develop economically feasible product/proceaalO 2* 3* 2b 7 

Evaluate ideaa, theoriea, or principles • " *f Ji ?f 

Develop a working aodel (of e new inatruaent or proceaa) 5 lb 3b Z9 13 

Set up pilot projects (to develop and test new process /des igna ). . 7 15 35 27 12 
Evaluate perforaance (of PRESENT materiala/deaigna/aethoda/etc) . . 9 22 37 2* 7 

Trouble shoot and/or aeet eaergenctea J ]J 3b 25 5 

Be assigned to diverse areaa of the compeny 9 JT 30 zr * 

Engage in a wide variety of technical work 5 b 39 30 10 

Make significant contributions to society 5 la 31 3u *i 

Work with intereating people ' ■ « « 

Interact a great deal with other people T v* 3> zo 1* 

Work with a aaall group J \\ * « g 

*>rk by ayaelf 26 f » £ ,{ 

Help people 2 5 2 5 2 

Know exactly what ay work responsibilities are. 3 7 2b 3b 25 

Managa ay own work with a large degree of freedom 2 9 3U if zi 

Be told what work to do « 3b 31 0 z 

Be told how to do ay work *\ f u ,* 

Participate in iaportant work-related decisions 3 n * 35 2 

Plan the bast uae of equipaent and aateriala ■ ^ ai z* iu 

Perfora liaison work with departaenta and personnel to aaintain . , 

overall efficiency of proceaa or equipaent production 13 22 ju 10 0 

Siaplify production aethod J° f *° *3 * 

Control expenses '2 fj iL 1fi 

r~. M 4.«. U.H.nh4n * l£ i« 

13 21 29 23 14 
22 20 30 18 7 
K 
X 

n 



Work with cuatoaer rep a 
Conduct negotiations..*. 



19 



15 29 27 2H 
5 19 40 35 

16 31 23 19 
'6 25 37 30 

3 14 32 52 



20 42 22 
31 36 10 



1*Defin. won't be engr. 
2 Prob. won't be engr. 
13 Unsure will be engr. 
46 Prob. will be engr. 
36 Defin. will be engr. 



13. Rate YOURSELF below as you think 
Y00 are when HIGHEST 5* — | 

coapared with HIGHEST 10*— \ 

PEERS In your HIGHEST 25*n 
OWN age ABOVE AVERAGE, 

groupt AVERAGE 

BEXOW AVERAGE; 
LOWEST 25* 
Math Ability 



Memorised facta. 



3 19 37 28 12 



E 1 

RAGE I 

2*12*20*1*9*29*1 



7* 



Science Ability.. 0 
Mechanical Ability 1 
Problem-Solving. . — 
Spatial Vlsualls. 1 
Athletic Ability. 2 
Artiatic Ability. 
Leadership Ability 
Public Speaking.. 
Writing Ability.. 
Personal Relet iona 
Reading Ability 



2 14 24 25 23 11 



Management Ability 1 



1H. TOUR SEXi 
15. BTHMTr. (SWOOP? 



1* 

17 
6 



CITI- 
ZEN- 
SHIP? 

16. 



Aaer. Indian 
Black 

Meiican-Amer 

Other Hlspan 
(803) 



4 23 25 21 16 9 

2 16 24 26 22 9 

3 26 26 22 15 9 
7 29 23 17 14 7 

19 32 19 12 7 3 

5 25 23 19 17 11 
17 36 19 12 10 4 

7 31 26 18 11 5 

4 23 24 22 17 9 
4 22 *6 21 15 11 
H 25 26 21 16 8 

(Minimum n » 745) 
65* mu 35* Female 
(806) 

0 Middle-East 
2 Asian 
— Pacific Is. 
70 White 
0 Other (epec! 



5* Foreign Mat iona II 
6 U.S. -Naturalised! 
89 U.S. -Native 
(946) 

BIRTHDATIi (Month) 



I specif yJ 



Exercise leadership. 
Move into a management career. 

Sell Ideas to people 

to auggeat equipment/proceaa ehangea. . . .23 27 33 n 

.....7; ; 27 23 33 13 

Take part in in-aervica courae I**'" 19 25 1,0 13 

Prepare for top-level careera (e.g., by continuing education, 

career counaeling, Job rotation, etc.) 9 « 31 27 

Take personal leave (including maternity and family-related) 9 b 32 28 b 

Perfora dutiea under flexible working houra ** 12 J0 J1 iq 

Travel 

Advance myself economically 

Enhance ay social status and preatige 

Live in a desirable geographic location 

Do work which allows for a pleasant home and faally life. 
OTHER CHARACTERISTICS OF THE JOB ARE 

Presence of many fine detail taska 

Preaence of very few/no fine detail taska * 

Praaenoe of routine operationa, calculations, etc '5 zr 30 10 

Little preasure to perform exceptionally well on every aaaignmentlS *0 15 b 

Employment stability 1 I II II It 

Company realisea that employees have family reaponaibilitiea 2 b 23 35 32 

An income which permita me (and my family) to live comfortably. .. 1 1 11 34 52 

(M,|nHium n = 784) 

11. Indicate how CHARACTERISTIC of you each atatement below la: No SI Mo Gr Ex 

WHEN I HAVE STUDIED, I HAVE — imtmammmciiii 

Thought about applications of the material f « mi ? 

Related facts or concapta from one course to othera 1 7 33 



17. Which ONE best 
dascrlbea your 
H.SCH00L education? 



16. From what 
ONE type 
ach. did you 
receive your 
HIGH SCH.ed.? 



collage 
pus is 
parents 



1963 (74*) 
(606) 
17* General educ. 
2 Vocational 
81 College prep. 
(600) 
0* Military 
6 Church-related 
4 Private 1 Noneectar. 
86 Public 

1 Other ( apee . ) 

(604) 

LESS than 25 ai 
25-100 allae 
101 - 200 alias 
201 - 500 miles 
OVER 500 miles 



NOT finished essignment BECAUSE OF "daydreamingVputtlng it off38 40 16 5 2 
DURING HIGH SCH. WHEN I FOUND PROBLEMS HARD TO UNDERSTAND OR TO (Minimum JJ ; 776) 
SOLVE, Asked soaeone to show me how to look at it or solve it... 4*19*32*33*13* 

I Spoke to people about them HOPING TO GET SOME NEW INSIGHT 5 16 35 35 9 

Kept at them until the problems were solved or understood 3 13 29 37 17 
Pushed thea out of my mind by doing something else .53 36 9 2 0 

TN AN UNPLEASANT SITUATION I iSHSSiSaSliS 
Generally try to react immediately and figure out best solution 1*10*31*39*15* 



Do NOT worry— things will work out for the best 

I strive to be like I feel others expect me to be 

Compared to aost psople, T work faster 

I tske advantage of opportunities that are preeented to ae. 

I am friendly and eesy -going; I have aeny frlende 

r enjoy myself when I am alone, sway from other people 



.21 36 30 11 3 
.25 30 27 13 4 
. 8 21 46 20 5 
. 1 6 38 40 14 
. 1 6 33 38 19 
. 5 16 36 26 14 
(Minimum n « 791) 



19. How close 23* 
to your 23 

cam- 21 
your 19 
home? 14 
(602) 

20. What is your parents* highest LEVEL 
OF EDUC. attained? MOTHER —t 

FATHER -» v 

Some 6th grade or less 4* 3* 

Some 10th grade or lees 2 2 

Some 12th grade or lass * 3 

High school graduate 22 32 

Some college "JJ 21 

Associate # e degree * \ 

Bachelor's degree 22 IB 

Some graduate school 5 6 

Master's degree " 10 

Doctor's degree 9 1 

(790) (796) 

21. What were your parents* LAST occu- 
pational LEVELS? MOTHER— j 

(Mrk QgE for each) r * THE ""? ii -,L 

Prof eseionaK supervisory ) 34*1 3* 

Profassional(nonsuparvisory)..17 18 
Proprietor, manager, executive, 

or LARGE farm owner/operatorlb S 
Semi-prof eaa iona 1/ technical. . . 9 8 

SMALL farm owner/operator 1 0 

Skilled worker "3 10 



Clerical. .« 



1 24 



Sales (not manager/admlnistr.) 4 5 
Semi-skilled worker 5 9 

*mi»d «r»r imnrln 



11 
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APPENDIX C. Item Response Percentages by Sex, by Ethnic Group, and by Employment Field for the Graduate Survey 

This AppendLx includes the percentage of respondents that selected each of the alternative responses for 
each Item in the survey; those that did not respond to a given question were not included. To conserve space 
some of the percentage were ban Ad on only one response, e.g. item 32. Some items were open ended, these items 
are reported as categories, e.g., Item 13 (present income less than $20,000, $21,000 to $23,000, etc.). 
Values are percentages rounded to nearest whole percent; 0 means zero percent; * means percentage below .5% 
but not zero. Group counts are enclosed by parentheses. The total number of respondents is 2852, which 
included pilot and main survey data. 

The following is an explanation of the group codes and the number of respondents in each group. 





TOTAL # 


Cases 




SEX # 


Cases 


WT 


: Weighted Total 


2302 


MA 


: Male 


1720 


UW 


: Un-Weighted Total 


2732 


FE 


: Female 


1080 






ETHNIC GROUP 






BL 


: Black 


128 


WH 


: White 


2273 


HI 


: Hispanic 


133 


FN 


: Foreign National 


79 




FIELD OF 


CURRENT EMPLOYMENT 




AE 


: Areonautical Engineer 


70 


IE 


: Industrial Engineer 


264 


AG 


Agricjlturial Engineer 


119 


ME 


: Mechanical Engineer 


378 


CH 


: Chemical Engineer 


294 


NE 


: Nuclear Engineer 


90 


CE 


: CivLl Engineer 


454 


0E 


: Other Engineer 


275 


EE 


Electrical Engineer 


346 


BA 


: Business Administration 


126 


GM : 


Geo-Mining EngLneer 


84 


or 


Other Technical 


190 



Statistical Significance Based on Chl-Square Analysis of Frequency 
a : significance of less than .05 b : significance of less than .01 
c : significance of less than .001 d : significance of less than .0001 
e : significance of less than .0000 



TOTAL SEX ETHNIC GROUP FIELD OF CURRENT EMPLOYMENT 







WT 


UW 


MA 


FE 


BL 


HI 


WH 


FN 


AE 


AG 


CH 


CE 


EE 


GM 


IE 


ME 


NE 


0E 


BA 


or 


Which of the following best describes 










































your 


employment experiences while an 










































undergraduate? 










































1. 


None 


12 


9 


10 


7b 


5 


14 


8 


29e 


10 


5 


12 


8 


10 


7 


10 


7 


10 


9 


6 


14d 


2. 


Co-op employment 


13 


13 


13 


15 


19 


12 


13 


17 


17 


12 


13 


12 


15 


12 


16 


14 


13 


14 


14 


11 


3. 


Non Co-op engineering 


37 


39 


37 43 


45 


39 


39 


20 


37 


50 


40 


47 44 


39 


30 


40 


34 


35 


34 


25 


4. 


Non Co-op non-engr 


32 


32 


33 


29 


23 


27 


33 


23 


27 


27 


30 


26 


26 


33 


37 


33 


36 


33 


40 


35 


5. 


Other 


6 


7 


7 


7 


9 


8 


7 


11 


9 


6 


6 


6 


5 


8 


7 


6 


7 


9 


7 


15 


Your 


present employment status: 










































01. 


Not employed/not seeking 


* 


1 


« 


1c 


0 


0 


1 


Oe 


0 


0 


« 


0 


0 


0 


0 


» 


0 


« 


0 


1e 


02. 


Not employed/seeking engr 


» 


1 


1 


1 


3 


2 


1 


6 


0 


2 




1 


1 


1 


0 


0 


0 


2 


0 


0 


03. 


Not employed/ seek non-engr 


0 


« 


« 


ft 


1 


0 


ft 


« 


0 


0 


0 


0 


0 


0 


0 


0 


0 


ft 


0 


1 


04. 


Employed part-time in engr 


1 


2 


1 


2 


1 


0 


1 


9 


0 


8 


« 


1 


1 


4 


1 


1 


3 


3 


0 


1 


05. 


Employed p-t in non-engr 


« 


« 


« 


ft 


1 


0 


« 


0 


0 


1 


0 


0 


0 


0 


» 


0 


0 


» 


1 


1 


06. 


Employed f-t 35+ hrs engr 


8.0 


81 


80 


82 


69 


79 


81 


79 


86 


81 


95 


90 


88 


76 


89 


94 


91 


83 


14 


30 


07. 


Employed f-t 35+ hrs non 


12 


10 


10 


10 


22 


9 


10 


3 


3 


1 


1 


2 


5 


17 


7 


1 


3 


5 


74 


52 


08. 


Self-employed, engineer 


2 


2 


? 


1 


0 


2 


2 


1 


1 


0 


1 


3 


1 


1 


1 


2 


1 


1 


1 


1 


09. 


Self-employed, non-engr 


1 


1 


2 


1 


1 


3 


1 


0 


0 


3 


0 


1 


1 


0 


» 


0 


0 


1 


6 


7 


10. 


Retired from engineering 


0 


1 


1 


ft 


0 


0 


1 


0 


7 


0 


1 


1 


ft 


0 


0 


0 


0 


1 


0 


1 


11. 


Retired from non-engr 


0 


« 


ft 


ft 


0 


0 


» 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


12. 


Other 


3 


3 


3 


3 


3 


5 


3 


3 


3 


5 


2 


2 


3 


1 


1 


1 


1 


3 


5 


6 


How 


satisfied are you with your 


WT 


UW 


MA 


FE 


BL 


HI 


WH 


FN 


AE 


AG 


CH 


CE 


EE 


GM 


IE 


ME 


NE 


OE 


BA 


or 


choice of occupation? 










































1 . 


Still uncertain 


1 


1 


1 


2b 


1 


2 


1 


4 


0 


2 


1 


ft 


1 


2 


0 


1 


0 


4 


3 


2d 


?. 


Not satisfied; reconsidering 


5 


5 


4 


7 


10 


5 


5 


8 


4 


7 


4 


3 


3 


4 


6 


6 


7 


6 


10 


11 


3. 


Satisfied, some doubts 


20 


21 


20 


24 


22 


26 


21 


25 


26 


25 


21 


25 


23 


18 


19 


20 


22 


24 


10 


19 


4. 


Made best choice 


48 


47 


48 


45 


44 


44 


48 


46 


41 


47 


48 


46 


46 


45 


51 


52 


52 


42 


47 42 


5. 


Fully satisfied 


25 


25 


26 


23 


23 


24 


26 


18 


29 


20 


27 


26 


28 


31 


24 


21 


20 


25 


30 


26 


How satisfied are you with your prog- 










































ress 


in your occupation? 










































1 . 


Not satisfied 


14 


15 


13 


I8e 


28 


15 


14 


19b 


13 


15 


15 


11 


16 


15 


16 


14 


15 


17 


18 


16a 


2. 


Fairly 3atlsfLed 


23 


24 


22 


28 


22 


23 


24 


29 


23 


19 


27 


26 


24 


23 


28 


27 


25 


18 


13 


24 


3. 


Feel I 'm doing well 


46 


45 


46 


41 


38 


49 


45 


38 


46 


48 


43 


46 


42 


46 


42 


49 


50 


47 41 


41 


4. 


Fully satisfied 


18 


16 


18 


13 


12 


13 


17 


14 


17 


18 


17 


18 


18 


15 


14 


10 


10 


17 


28 


20 



ERIC 



114 



What type of business do you work 

for? (Present job) 

Manufacturing 

01. Aircraft 

02. Chemicals 

03- Electrical equipment 

04. Electronic equipment 

05. Computers 

06. Fabricated metal products 

07. Machinery (except elee.) 

08. Motor vehicles 

09. Ordnance 

10. Petroleum 

11. Primary metal industries 

12. Scientific equipment 

13. Other manufacturing 

Other Kinds of Business 

Agri., forest., & fisheries 

21. Bus., Pers., St Prof. ser. 

22. Construction 

23. Engr. or Arch, services 
21. Finance, Ins., or real est. 

25. Mining and petrol, extract. 

26. Other priv., non-prof. org. 

27. Prof. & Tech. societies 

28. Research Institutions 

29. Retail & Wholesale trade 

30. Trans., comm., & util. 

3 1 . Other 

Government 

32. Uniformed military 

33. Federal 

34. State 

35. Local (city, county, etc) 

36. Regional government 

37. Other government 

Health Services 

T5T Hospital or clinic 

19. Other medical /health ser. 

Educational Institutions 

14. College or university 

15. Junior coll. or tech. inst. 

16. Medical school 

17. Other educational inst. 



TOTAL SEX ETHNIC GROUP FIELD OF CURRENT EMPLOYMENT 



WT 


uw 


MA 


FE 


BL 


HT 


WH 


FN 


AE 


AG 


CH 


CE 


EE 


GM 


IE 


ME 


NE 


OE 


BA 


OT 


3 


4 


4 


3e 


2 


4 


4 


Oe 


51 


0 


0 


1 


4 


2 


3 


6 


0 


4 


1 


If 


4 


6 


7 


5 


4 


1 


7 


18 


0 


1 


34 


1 


2 


1 


4 


5 


0 


3 


1 1 


4 


3 


2 


2 


2 


3 


3 


2 


1 


0 


0 


0 


0 


7 


0 


3 


2 


4 


3 


2 


2 


c 

a 




4 


c 
D 


7 




C 


3 


J 


1 


0 


0 


20 


0 


Q 


4 


0 


7 

( 


d 


d 


4 


p 

J 


p 

J 


4 


Q 


o 
O 


p 


p 


1 


i 

i 


ft 


« 


1 o 

1 d 


A 

u 


c 


c. 


A 

u 


p 
c. 


p 

J 


o 


p 
d 


p 
d 


p 
d 


p 
d 


u 


1 


p 

J 


1 

I 


A 

u 


p 
d 


1 
1 


i 


ft 


A 

u 


Q 
0 


c 

\> 


A 
U 


1 




p 


4 


4 


5 


3 


2 


2 


5 


3 


0 


22 


1 


0 


2 


0 


3 


15 


0 


3 


3 


3 


1 


2 


i 


3 


b 


0 


1 


0 


0 


0 


0 


1 


1 


1 


c 
0 


ii 

4 


A 

u 




A 
U 


i 


0 


» 


ft 


ft 


1 


0 


« 


0 


1 


0 


0 


0 


0 


0 


ft 


1 


0 


1 


0 


0 


3 


4 


4 


4 


d 


5 


4 


ii 
4 


0 


0 


2 1 


2 


1 


1 


1 




A 
U 


d 


ii 

4 


5 


2 


2 


1 


2 


1 


0 


2 


0 


0 


0 


1 


1 


1 


Q 
O 


3 


1 


0 


1 


2 


2 


0 


1 




1 


2 


1 


1 


0 


0 


0 




0 


1 


0 


0 


1 


2 


1 


1 


2 


Q 
O 


9 


Q 
O 


1 0 


10 


2 


a 

y 


1 2 


1 


ll 

4 


Q 

0 


1 


ii 
4 


2 


do 


1 3 


3 


1 0 


1 5 


5 


1 
1 


i 


p 
d 


1 
i 


A 

u 


i 
i 


1 
1 


i 
I 


A 

u 


1 7 

l ( 


* 


i 


A 

u 


A 

u 


1 

1 


A 
U 


A 
U 


A 

u 


p 


M 
4 


2 


1 


1 


1 


0 


2 


1 


1 


0 


1 


0 


1 


1 


2 


2 


0 


0 


2 


b 


3 


3 


3 


H 

4 


3 


1 


b 


3 


3 


3 


2 


1 


1 2 


1 


A 
U 




d 


c 

D 




D 


p 


1 £ 

1 D 


i £ 

1 D 


1 D 


1 b 


b 


1 2 


I f 


1 2 


7 


2 


1 4 


42 


1 1 


1 O 

1 5 


5 


i h 
1 4 




1 7 


p 


c 


0 


n 




1 


1 


0 


n 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


n 


5 


1 


4 


3 


3 


2 


1 


2 


3 


4 


0 


0 


4 


2 


ft 


44 


1 


ft 


0 


1 


2 


2 


2 


ft 


ft 


ft 


0 


0 


ft 


0 


1 


0 


ft 


0 


ft 


1 


0 


ft 


0 


ft 


0 


1 


0 


ft 


ft 


0 


0 


0 


ft 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


4 


3 


3 


3 


5 


5 


3 


7 


0 


2 


4 


1 


2 


4 


* 


5 


1 3 


5 


0 


5 


1 


* 




* 


0 


0 




0 


0 


1 


0 


* 


0 


0 


1 


0 


0 


1 


2 


0 


7 


7 


6 


7 


1 0 


6 


7 


5 


0 


1 


* 


7 


14 


1 


4 


5 


9 


9 


1 5 


1 0 


4 


5 


5 


6 


8 


8 


5 


7 


6 


4 


3 


3 


5 


3 


3 


4 


Q 

0 


9 


5 


1 1 


i 
i 


1 
i 


1 
1 


1 
i 


p 
d 


p 
d 


1 
i 


A 
U 


p 


A 
U 


i 


» 


i 


A 
U 


i 
i 


i 
1 


o 


p 


o 


p 


7 


7 


6 


8 


6 


14 


6 


0 


17 


12 


1 


11 


6 


10 


4 


4 


10 


7 


2 


5 


i 


2 


d 


d 


a 
U 


o 
5 


d 


A 

u 


A 

u 


d 




c 
D 


A 
U 


p 

j 




A 
U 


A 
U 


A 
U 


A 
U 


p 


1 


1 


1 


1 


6 


2 


1 


0 


0 


0 


1 


2 


0 


0 


» 


ft 


0 


1 


0 


4 


A 
U 


ft 


n 


n 


0 


0 


ft 


0 


A 

u 


A 
U 


A 
U 


A 
U 


A 
U 


A 

u 


A 
U 


A 
U 


A 
U 


1 
1 


A 
U 


A 
U 


0 


» 


ft 


ft 


0 


0 


ft 


0 


1 


0 


0 


ft 


0 


0 


0 


ft 


0 


ft 


0 


0 


0 






1 


1 


0 




0 


0 


0 


0 


0 


0 


0 


2 


0 


0 


ft 


1 


2 


1 


* 


ft 


ft 


0 


0 


ft 


0 


0 


0 


0 


0 


0 


0 


1 


ft 


0 


1 


2 


0 


5 


5 


6 


4 


2 


2 


5 


16 


3 


29 


3 


3 


4 


2 


6 


3 


2 


6 


5 


7 


0 


« 


ft 


ft 


1 


0 


» 


1 


0 


0 


0 


» 


0 


0 


0 


0 


0 


0 


0 


2 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


* 


ft 


ft 


2 


0 


ft 


0 


0 


0 


» 


0 


0 


0 


0 


0 


0 


0 


0 


1 



Ho 
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5. What type of business do you work 
for? (First Job) 
Manufao turing 

01 . Aircraft 

02. Chemicals 

03. ElectrLcal equipment 
01. Electronic equipment 

05. Computers 

06. Fabricated metal products 

07. Machinery (except elec.) 

08. Motor vehicles 

09. Ordnance 

10. Petroleum 

11. Primary metal industries 

12. Scientific equipment 

13. Other manufacturing 

Other Kinds of Business 

20. Agri., forest., & fisheries 

21. Bus., Pers., & Prof. ser. 

22. Construction 

23. Engr. or Arch, services 
21. Finance, Ins., or real est. 
25* MinLng and petrol, extract. 

26. Other priv., non-prof. org. 

27. Prof. St Tech. societies 

28. Research Institutions 

29. Retail & Wholesale trade 

30. Trans., comm., & util. 

31. Other 

Government 

32. Uniformed military 

33. Federal 

34. State 

35. Local (city, county, etc) 

36. Regional government 

37. Other government 

Health Services 

W. Hospital or clinic 

19. Other medical/health ser. 

Educational Institutions 

14. College or university 

15. Junior coll. or tech. Inst. 

16. Medical school 

17. Other educational Inst. 



TOTAL SEX ETHNIC GROUP FIELD OF CURRENT EMPLOYMENT 



WT 


uw 


MA 


FE 


BL 


HI 


WH 


FN 


AE 
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CE 


EE 




IE 


ME 


NE 


0E 


BA 
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re.HonsibiUty. (First Job) 
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3. Superv tech pers 
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S. Superv prof pers 
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6 
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6. Superv lower mgmt 
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7. Supprv middle mgmt 
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rndl^te your technical administrative 


















fjrict ion . ( Present Job) 


















1. PrlmarLly technical 
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50 


47 
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2. Half tech, half admin 
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3. Primarily admin (technical) 
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4. Primarily admin (n on- technical ) 
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Indict** your technical administrative 


















function. (First Job) 


















1. Primarily technical 
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74 
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72 
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2. Hal' tech, half admin 
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C-6 - 



TOTAL 
WT UW 



ERJC 



10. Indicate your level of technical 
responsibility. ( Present Job) 

1. Simple prescribed procedures 1 1 

2. Sequence of prescribed procedures 2 3 

3. Specific applications of theory 11 12 

4. Select & apply standard procedures 14 18 

5. Devise alternative procedures 23 25 

6. Complex tasks: Improve procedures 29 26 

7. Plans & organizes large projects 18 11 

8. Pioneering work 3 3 



10. 



Indicate your level of technical 
responsibility. (First Job) 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 



Simple prescribed procedures 
Sequence of prescribed procedures 
Specific applications of theory 



5 5 
9 9 
30 28 



Select & apply standard procedures 19 22 
Devise alternative procedures 21 21 

Complex tasks: improve procedures 12 11 
Plans & organizes large projects 4 3 
Pioneering work 1 1 



11. Relevance of your educational background 

to your present Job. 

1. Must have 36 39 

2. Very important 27 23 

3. Important 22 23 

4. Some importance 11 11 

5. Little importance 2 2 

6. Unnecessary 1 1 



11, 



Relevance of your educational background 
to your first Job. 



1. Must have 

2. Very important 

3. Important 

4. Some Importance 

5. Little importance 

6. Unnecessary 



37 37 
19 18 
24 23 
14 16 
5 4 
2 2 



SEX 

ma re 



ETHNIC GROUP 



1 2e 

3 3 
11 14 
16 22 
23 29 
27 24 
15 6 

4 1 



5 5c 
10 8 
29 26 
20 25 
20 24 
12 10 
3 1 
1 1 



39 39e 
25 19 
23 24 
10 13 
2 4 
1 2 



38 37 
19 18 
24 22 
14 18 
4 4 
2 2 



BL HI WH FN 



5 2 1 0c 
16 3 7 
13 16 12 13 
19 24 18 12 
26 22 25 29 
23 22 26 29 
8 7 12 7 
5 13 3 



6 3 5 5 

8 12 9 6 

19 29 28 26 

23 26 22 15 

23 15 22 20 

16 12 11 20 

4 2 2 6 
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35 35 39 42b 
23 24 23 18 
19 27 23 31 
16 9 11 7 
13 2 1 
6 2 11 



33 37 38 41 
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23 20 23 25 
18 20 15 9 
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FIELD OF CURRENT EMPLOYMENT 
AE AG CH CE EE GM IE ME NE 0E BA OT 
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22 20 16 31 18 20 22 25 29 21 20 15 
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11 13 18 5 18 12 9 10 12 10 9 9 
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44 39 49 53 38 43 28 41 36 36 16 24e 
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23 24 20 18 21 19 31 26 25 21 29 25 
9 7 8 8 10 13 10 10 11 16 23 23 
32»»20531 426 
020*20110135 



36 31 45 44 37 36 24 37 40 36 42 35e 
22 29 16 20 19 25 15 14 17 16 24 15 
29 26 21 22 24 16 28 25 18 25 15 22 
7 12 14 11 13 11 23 19 23 15 15 18 
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General level of satisfaction with 
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work in pos t ion. ( Present Job) 




































33 


48 


30b 




1. Very satisfied 


31 


30 


33 


26e 


20 


28 


31 


17e 


29 


24 


28 


32 


33 


39 


29 


23 


22 




2. Satisfied 


53 


50 


51 


49 


46 


52 


50 


63 
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55 


56 


48 


49 


44 


48 


57 


62 


46 


35 


48 




3. Neutral 
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14 
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15 
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15 


13 


13 
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4. Dissatisfied 
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5. Very dlssatlsf Lc-d 
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General level of satisfaction with 












































work in postion.C First Job) 
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1 . Very satisfied 


24 


23 


24 


20e 


14 


29 


23 


24 


32 


17 


24 


23 


25 


21 


20 




2. Satisfied 
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4. Dissatisfied 


10 


12 


11 


14 


12 


11 


12 


7 


8 


10 


13 


10 


11 


18 


16 


16 


10 


8 


13 


11 




5. Very dissatisfied 
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13. 


Location of Present Job. 
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1 . North Central 
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2. North East 
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4. West 
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13. 


Income of Present Job. 
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1. 2000 to 20000 (lower decile) 


16 


11 


10 


12e 


10 


15 


10 


18b 
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33 
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20 
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5 
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7 


I8e 




2. 21000 to 23000 (ld-lower quartile) 


7 


12 


9 


17 


11 


21 


12 
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21 
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21 


14 


13 


12 


12 
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10 
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3. 24000 to 27000 (lq-median) 
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27 


21 


37 


29 


26 


27 


17 
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41 
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14 
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43 
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13. 


First Year After B.S. (Year Began) 










































1. 


1980-81 (1 to 2) 


1 1 
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15 
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1977-79 (3 to 5) 


19 


37 


28 


49 


33 
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48 
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44 


32 


32 
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41 
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1972-76 ( 6 to 10) 


30 


27 


32 


21 


49 
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1902-71 (11 or more) 
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1 3. 


Location of First Job. 
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North Central 
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North East 
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Income of First Job. 










































1. 


0 to 4000 (lower decile) 
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10000 to 14000 (iq-raedlan) 
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15000 to 19000 (m-upper quartlle) 
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20000 to 23000 (uq-upper decile) 
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Total Years of Professional Experience 
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0 to 2 years 


36 


42 
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51e 


31 


43 
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3 to 5 years 
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6 to 10 years 
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34 
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4. 


11 to 20 years 


27 
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28 
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5. 


21 to 60 years 
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34 
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5 


1 1 


1 3 
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1 0 
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1 4, 


Years of Engineering Experience. 










































1 . 


0 to 2 years 


39 


45 


40 


54e 


46 


46 


45 


37e 


23 


45 


40 


62 


47 


31 


23 


46 


28 


41 


34 60e 






3 to 5 years 


15 


24 


21 


29 


23 


28 


24 


34 


25 


35 


33 


20 


17 


23 


30 


28 


25 


22 


26 14 




3. 


6 to 11 years 


26 


18 


22 


12 


28 


23 


17 


18 


9 
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17 


11 


24 


19 


23 


17 


33 


21 


25 16 




4. 


12 to 71 years 
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13 


18 
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14 


11 


43 
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10 
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24 
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Percent responding "YES" to Engaging 
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.bene Technical Activities During 










































tht> 


P*nt Year. 










































1 . 


Discuss new engr developments 


69 


76 


78 


72b 


62 


70 


•78 


62e 


82 


85 


82 


74 


80 


86 


73 


77 


77 


79 


63 46q 




2, 


Read about new engr developments 


79 


88 
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87 


84 


85 
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88 
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89 


88 
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94 
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89 


84 


87 


82 76d 




3. 


Subscribe to engr periodicals 
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88 


87 


90a 


66 


74 


91 


84e 
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88 
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Read new books on engr or sci 
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s. 


Purchased new books on engr/scl 


42 
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47 


38e 


45 


44 


43 


66c 


41 


Ii o 

48 
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54 


55 


62 


26 


45 


36 


39 


33 33e 




ft. 


Attended local technical meetings 


44 


52 


52 


52 


36 


33 


53 


54c 


44 


58 


55 


53 


51 


67 


58 


50 


52 


47 


45 36e 




7. 


Took non-grad credit engr course 
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17 


17 


18 


18 


26 


17 


24 


21 


14 


21 


18 


25 
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17 


15 


1 3 


5 15d 




8. 


Completed grad courses In engr 


13 


16 


15 


19b 


22 


15 


15 


33d 


20 


32 
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16 


23 


12 


12 


20 


10 


15 


10 11e 




9. 


Attended national tech meeting 


32 


31 


33 


27c 


19 


18 


32 


37c 


33 


33 


37 


19 


29 


53 


28 


27 


41 


38 


29 31e 




10. 


Presented one or more tech papers 


14 


12 


15 


8e 
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13 


18a 


17 


18 


16 
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1 1 


23 


8 


10 


23 


17 


7 15e 




1 1 . 


Attended short course on mgmt 


28 


31 


30 


33 


36 


33 


32 


23 


27 


18 


28 


24 


26 


39 


44 


29 


37 


34 


53 31« 


In. 


Vhi 


*h applies to the respondent? 










































1 . 


Registered Professional Engineer 


25 


14 


20 


5e 


5 


10 


15 


19e 
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11 


12 


23 


12 


17 


9 


17 


17 


12 


18 9e 




*) 


Registered Engineer in Training 




34 


30 


40 


16 


29 


37 


15 


12 


62 


33 


60 


21 


13 


13 


45 


20 


35 


24 22 




3. 


NoV i Registered Engineer 


49 


52 


50 


55 


79 


61 


48 


66 


79 


27 


55 


17 


67 


70 


78 


38 


63 


53 


58 69 


17. 


Number of National Societies that 










































you 


are a member of. 










































1. 


0 


5 


4 


4 


5a 


19 


12 


3 


5e 


2 


0 


2 


3 


10 


1 


2 


4 


0 


6 


6 11e 




2. 


1 


42 


43 


45 


39 


33 


48 


43 


36 


49 


56 


50 


44 


36 


35 


42 


45 


46 


38 


38 32 




3. 


2 


28 


30 


29 


31 


29 


23 


30 


31 


27 


31 


32 


30 


32 


30 


34 


28 


28 


27 


28 28 




4. 


3 


15 


15 


14 


17 


13 


10 


15 


17 


17 


5 


9 


14 


15 


19 


14 


15 


1 8 


16 


19 19 




5. 


4 or more 


10 


9 


9 


9 


6 


7 


9 


12 


6 


8 


8 


10 


7 


15 


8 


8 


8 


1 3 


9 11 


18. 


Number of Articles Published. 










































1. 


0 


63 


69 


63 


79e 


79 


82 


67 


49b 


48 


60 


57 


76 


73 


59 


81 


76 


63 


62 


69 63e 




?. 


1 


10 


11 


11 


10 


11 


7 


11 


12 


10 


11 


16 


9 


8 


12 


9 


10 


6 


13 


6 13 




3. 


2 


5 


4 


5 


3 


0 


3 


4 


11 


0 


11 


9 


5 


3 


0 


2 


2 


7 


5 


8 2 




4. 


3 


4 


4 


5 


3 


3 


1 


4 


11 


6 


11 


4 


2 


4 


8 


2 


3 


6 


4 


5 3 




5. 


4 to 9 


9 


6 


8 


3 


5 


1 


5 


12 


14 


2 


8 


5 


6 


4 


3 


4 


9 


8 


4 9 




6. 


10 or more 


9 


7 


9 


3 


3 


6 


7 


6 


23 


6 


5 


3 


6 


17 


4 


6 


9 


9 


7 11 



120 



- C-8 - 



19. Number of Books Published. 

1. 0 

2. 1 

3. 2 

4. 3 or more 



20. Number of Patents Applied for. 

1. 0 

2. 1 

3. 2 or more 



20. Number of Patents Granted. 

1. 0 

2. 1 

3. 2 or more 



21. Year of Birth (Age of Respondent) 

1. 1901 to 1934 (46 or older) 

2. 1935 to 1945 (36 to 45) 

3. 1946 to 1950 ( 31 to 35) 

4. 1951 to 1955 (26 to 30) 

5. 1956 to I960 (20 to 25) 



21. Sex. 

1. Male 

2. Female 



21. Race or Ethnic identification. 

1 . American Indian 

2. Asian or Pacific Islander 

3. American Black 

4. Mexican American 

5. Puerto Rican 

6. American Cuban 

7. Other Hispanic 

8. White, Not Hispanic 

9. Other 



21. Citizenship. 

1. U.S. Native-born 

2. U.S. Natuallzed 

3. Foreign National 



2 1. Marital Status. 

1. Single 

2. Married now 

3. Seperated, Divorced 

4. Widowed 



21. Total Number of Children. 

1. 0 

2. 1 

3. 2 

4. 3 or more 



21. Number of Children Living with You. 

1. 0 

2. 1 

3. 2 

4. 3 or more 



22. Type of High School Attended. 

1. Private-church related 

2. Private-non-sectartan 

3. Public, state 

4. Military 

5. Other 
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22. Type of College Attended. 

1 . Prl /ate-chur 2h related 

2. Private-non-sectarian 

3. Public, state 

4 . Mil Itary 

5. Other 



23. Father's Occupation. 

11. Professlona. 'Engineering) 

12. Professional (Other) 

13. Proprietor, Manager, Farm Owner 

14. Semi-professional, technical 

15. Sale*, except sales management 

16. Clerical 

17. Skilled worker 

18. Semi -ski lied worker 

19. Unskilled, service or farm worker 

20. Homeraaker 



23. Mother '3 Occupation. 

11. Professional (Engineering) 

12. Professional (Other) 

13. Proprietor, Manager, Farm Owner 

14. Semi-professional, technical 

15. Sales, except sales management 

16. Clerical 

17. Skilled worker 

18. Semi-skilled worker 

19. Unskilled, service or farm worker 

20. Homemaker 



23. Spouse's Occupation. 

11. Professional (Engineering) 

1?. Professional (Other) 

13. Proprietor, Manager, Farm Owner 

14. Semi-professional, technical 

15. Sales, except sales management 

16. Clerical 

17. Skilled w^rkm* 

18. Semi-skilled worker 

19. Unskilled, service or farm worker 

20. Homemake^ 



24. Father's Educational Level. 



1. 



7. 

'3 . 



8th jsradrt or less 
Some High School 
High School Graduate 
Some College 
Associate Degree 
Bachelor's Degree 
Master's Decree 
prj.*Lo"*3 Degree 



9 

ERIC 



2 4. Mother's Educational Level. 
1 . 8th grade or less 
/*. Some High School 

High School Graduate 
H. Some College 

5. Assoc Late Degree 

6. Bachelor's Degree 

7. Master's Degree 
9. Debtor's Degree 



24. Spouse's Educational Level. 

1. 8th grade on less 

2. Som" High School 

3. High School Graduate 

4. Som<* College 

5. Associate Degree 

6. Bachelor's Degree 

7. Master's Degree 

8. Doctor's Degree 
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25. Year of Baohelor's Degree. 

1. 1980-1981 

2. 1979-1977 

3. 1976-1972 

4. 1971-1907 



25. Institution of Bachelor's Degree 

1. Very low SAT V+M 400-854 

2. Low SAT V+M 855-925 

3. Medium low SAT V+M 926-997 
l». Medium SAT V+M 998-1074 
5 Medium hi SAT V+M 1075-1153 

6. High SAT V+M 1154-1235 

7. Very high SAT V+M 1236-HI 



25. 



(Austin, 1971 : 



Year of First Master's Degree. 

1. 1980-1981 

2. 1979-1977 

3. 1976-1972 

4. 1971-1907 



Instltulton of First Masters. 

1. Medium SAT V+M 400-1153 

2. High SAT V+M 11 54 -HI 



Year of Second Master's Degree. 

1. 1980-1981 

2. 1979-1977 

3. 1976-1972 

4. 1971-1907 



25. Tnstituiton of Second Masters. 

1. Medium SAT V+M 400-1153 

2. High SAT V+M 1154-HI 
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43 
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31 


27 


53 
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24 


27 


44 


40 


20 37 32 


42 38 


1 


1 


1 


1c 


17 


0 


■ 


Oe 


5 
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3 


0 


1 
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10 


6 


6 


5 


3 


61 


3 


8 


2 


0 3 


8 


10 


1 


4 


8 3 7 
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13 


13 
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12 


1 


8 
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12 


11 
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15 


10 


19 


13 
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25 
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21 


23 19 23 
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14 
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16 
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13 
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16 
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1 1 


11 16 14 
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37 
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26 


19 
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41 


40 


29 32 12 
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69 24 


28 


14 
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13 


26 


12 


56 


11 11 


21 


24 


28 


29 


21 23 40 
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73 


65 


67 63 


33 


68 


66 
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53 


95 64 


69 56 


72 


74 


76 56 54 
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27 


35 


33 


37 


67 




34 25 


47 


5 36 


31 


44 


28 


26 


25 44 46 


36 36 


1 


20 


22 


15 


0 


0 


21 


44 


0 


50 33 


22 


31 


0 


14 


13 13 0 


36 0a 


1 


28 


23 


41 
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0 


27 


11 


0 


0 17 


33 


19 


0 29 25 38 10 


55 71 


2 
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15 


0 
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20 


33 


50 


0 17 


22 


0 67 29 


38 50 40 


0 14 


96 


30 


30 


30 


0100 


33 


11 


50 


50 33 


22 


50 


33 


29 


25 0 50 


9 14 


66 


58 
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60 


25 
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50 


60 


0 


50 
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34 


42 


42 


41 


75 


0 


43 


40 


75 


0 29 


50 


40100 


50 


25 17 44 


70 25 



25. 



9 

ERIC 



25. 



26. 



27. 



Year of Doctorate Degree. 




WT 


UW 


MA 


re 


BL 


HI WH FN 


1 . 


1 980-1981 




1 


15 


75 


10b 


100 


0 12 50d 


2. 


1979-1977 




1 


13 


9 


32 


0 


0 


13 


10 


3. 


1976-1972 




4 


22 


22 


23 


0 


33 


20 


40 


4. 


1971-1907 




94 


50 


53 


36 


0 


67 


55 


0 


Tnstituiton of Doctorate. 




















1. 


Medium SAT V+M 400-1153 




68 58 


56 67 


0100 


55 


91 


2. 


High SAT V+M 1154-HI 




32 


42 


45 


33 


100 


0 


45 


9 


Describe Current Education Level. 




















11. 


No degree 




■ 


1 


1 


■ 


1 


0 


1 


Oe 


12. 


Bachelor's, no grad work 




32 


35 


33 


39 


36 


56 35 


9 


13. 


Bachelor's, some non-engr grad wor 


16 


16 


14 


18 


27 


22 


15 


8 


14. 


Bachelor's, some engr grad work 


4 


5 


4 


6 


3 


1 


5 


3 


15. 


Master's in engr 




26 


25 


27 


21 


16 


13 


25 


54 


16. 


Master's in business admin 




6 


5 


6 


4 


1 


2 


6 


4 


17. 


Master's in other non-engr 




2 


3 


3 


3 


5 


0 


3 


3 


18. 


Master's in engr and another 


field 


3 


2 


2 


2 


2 


0 


2 


3 


19. 


Doctorate, engr 




8 


5 


6 


2 


0 


1 


4 


14 


20. 


Doctorate, non-engr 




2 


1 


1 


1 


2 


0 


1 


0 


21. 


Other 




2 


3 


3 


5 


7 


6 


3 


4 


Further Education Planned. 




















11. 
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23 


19 


?4 


10e 


4 


14 


?0 


19e 


12. 


Some grad work in engr 




20 


20 


21 


18 


14 


15 


21 


14 


13. 


Some grel work in non-engr 




14 


12 


13 


10 


16 


13 


12 


9 


1 4. 


Master's in engr 




9 


12 


10 


15 


11 


20 


12 


6 


15. 


Master's in management 




18 


20 


17 


26 


30 


23 


20 


17 


16. 


Master's in non-engr 




1 


? 


1 


3 


0 


2 


? 




17. 


Master's in engr and another 


f lei d 


? 


4 




6 


3 




4 


1 


18. 


Doctorate in engr 




6 


1 


7 


6 


8 


2 


6 


19 


19. 


Doctorate in non-engr 




2 


2 


2 


2 


3 


0 


2 


4 


20. 


Other 




4 


4 


4 


4 


9 


6 


3 


8 



AE AG CH CE EE CM IE ME NE 0E BA 0T 

~0 S3 32 ~S 9 0 7 0 13 TTC23d 

14 13 8 8 13 40 33 30 0 4 29 0 

0 0 12 17 30 0 20 40 63 4 43 38 

86 25 48 67 48 60 40 30 25 83 14 38 



38 90 61 58 47 60 73 58 57 39 67 
62 10 39 42 53 40 27 42 43 61 75 33 



0 0 0 0 1 1 



1 0 1 0 1e 



22 43 13 44 38 42 34 45 28 36 19 26 



14 15 
6 7 



30 28 56 27 21 



0 
1 
1 

10 
1 
9 



19 22 17 20 17 19 26 
2 2 6 3 4 1 7 
15 19 19 31 22 17 14 
4 5 



10 
3 
1 
6 
1 
3 



5 
12 
2 
3 
5 
3 



37 18 23 13 V 17 r'M I'l ?1 -'0 29 
15 20 26 21 23 31 18 18 19 20 9 13 
10 10 13 9 8 13 15 11 14 11 25 14 
12 14 6 22 14 7 6 16 3 12 3 7 
17 16 23 18 28 24 21 20 23 14 

2 1 1 2 2 2 7 1 0 4 

3 r, i\ p ? 1} 6 3 0 5 
6793476632 
2 1 2 1 1 1 2 3 4 6 



14 
? 
1 

16 
2 
3 



1 



1 6 3 
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28. iose a Particular Graduate Program. 

1. Design orlentel engr program 

2. Research oriented engr program 

3. Management oriented program 

4. Other 



29. 



Iniloal" *.he Majo^ Flol«i or Bachelor 

Degree. 

Engineering 



11. 
1?. 
13. 
1U. 
15. 



22. 
23. 



26. 
27. 



Aeronautical 
Agricultural 
Architectural 
Bio-Medical 
Chemical 

16. Civil 

17. Computer 

18. Rlr>etrleal 

10. Entftnenrlng ft'I^neo 

20. Environmental, Sanitary 

21. Geological/Mineral 
Industrial 
Mechan leal 

24. Mining/Mater. /Metal 

25. Nuclear 
Pet rol r im 
Other Engineer ! r>g 



'.'9. 



Non- En gineering 

28. Technology 

29. Business Admins t rat Ion 

30. Business, Other 

31. Biological Sciences 

32. Chemistry 

33. Physics 

34. Other Physical Sciences 

35. Computer Science 

36. Mathematics/Statistics 

37. Social Sciences 

38. Arts and Humanities 

39. Education 

40. Ohher 



Indicate the Major field of First 

Master's Degree. 

Eng Lneerlng 

11 7 Aeronautical 

12. Agricultural 

13. Architectural 

14. Bio-Medleal 
Chemical 
"1 vU 
Computer 
Sleet rlcal 
Engineering Science 
Environmental, Sanitary 

21. Geo log Leal /Mineral 

22. Trdjstrial 
2 3. Mechanical 

2 h . Mini ng/Mat e~ . /Metal 
2^. Nuclear 

26. Petroleum 

27. Other Engineering 



IS. 
16. 
17. 
18. 

20. 



ERLC 



Non - Engineering 
2S. Technology 

29. Business Admins t rat ion 

30. Business, Other 

31. Biological Sciences 

32. Chemistry 
Physics 

3^. 0th* r Physical Sol en on? 

35. Computer Science 

36. ,Malheraat!.cs/3tit I sties 

37. < "octal Sciences 
38/ Arts ind Himv.it 1*3 
30. rttiontJon 

U0. other 
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CURRENT EMPLOYMENT 




WT UW 


MA FE 


BL HI HH FN 


AE AG CH CE EE GM IE ME NE 0E BA 0T 


20 21 


22 19a 


21 29 20 20a 
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TOTAL SEX ETHNIC GROUP FIELD OF CURRENT EMPLOYMENT 
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44 


45 


44 


46 


47 


UQ 


43 

H J 


5Q- 


24 


65 


41 


53 

jj 


40 


43 

" j 


44 


3Q 

j 7 


49 


44 


47 45e 


33. 


Flying aircraft 


14 


12 


14 


8e 


20 


17 


1 0 


1 5c 


27 


6 




8 


1 5 


1 0 


8 


1 7 


1 3 


1 2 


10 


I6e 


S'l. 


Us I ng * computer 


31 


32 


28 


J 


42 


42 


31 


3Qh 


27 


35 

jj 


26 


28 


48 


1 8 


33 

J J 


2Q 


37 

j f 


32 
j e 


30 


35e 


3S. 


Building electrical devices 


32 


20 


26 


1 2e 


48 


28 


18 


32e 


16 


PU 


1 p 


7 


54 


12 


1 3 

1 j 


1 7 


1 8 


22 


19 


22e 


36. 


Metrical hobby 


40 


PQ 
c 7 


40 


1 2e 


40 




28 


H 


40 


5ft 


Pft 


16 


28 


33 

jj 


Pn 


UQ 

H 7 


24 


31 

J I 


29 


31e 


37. 


Construction hobbies 


40 


31 


40 


1 6e 


40 


3Q 


3n 


3?A 


37 


U1 

H I 


P3 


35 

jj 




33 

jj 


20 


37 

j f 


P7 

<- 1 


3P 

Dd 


28 


31d 


38. 


building model airplanes 


27 


18 


26 


Re 


31 


26 


16 


30e 


42 




1 3 


12 


21 


16 


1 4 


?3 

e j 


20 


22 


17 


24e 


39. 


Farm Experiences 


18 


1 5 


20 


fl- 
oe 




ift 

1 o 


i R 


1 1 
1 1 


3 


82 




1 3 

i j 


1 0 


1 5 


1 0 


1 5 
I D 


Q 

y 


1 0 


15 


19« 


40. 


Pre-college seminars 


8 


1 0 


8 


1 2c 


20 


12 


q 


8c 


8 


1H 
I H 


1 ft 


8 


Q 


3 

j 




1 2 


6 


1 3 
1 j 


10 


11 


ill. 


Type of work 


fin 


OH 


63 


65 


53 


R.ft 


op 


5 ft* 
00a 


5Q 


73 


65 


67 

0 1 


57 

D f 


62 


62 


63 

Oj 


68 


70 

f 0 


66 


57a 


42. 


Challenge 


82 


83 


81 


89e 


83 


87 


84 


90 


81 


or 
OD 


oO 


84 


84 


86 


84 


86 


91 


85 


78 78 


43. 


Salary 


7A 

f o 


75 

f J 


711 
fM 


77 

f f 




72 


75 


73 


Ao 


71 


77 


77 


7Jl 
fM 


f 9 


7H 
f M 


77 


R3 

nc 


73 

(c 


80 


69 


44. 


Creativity 


74 


7m 


73 


76 


75 


74 


74 


86 


79 


80 


74 


70 


77 


70 


73 


73 


79 


76 


70 


72 


45. 


Security 


58 


61 


59 


64b 


64 


64 


61 


68 


48 


59 


65 


62 


61 


54 


67 


64 


62 


58 


59 


52 


46. 


Prestige 


64 


62 


62 


63 


58 


72 


61 


73a 


44 


57 


62 


64 


60 


54 


68 


63 


62 


59 


69 59a 


47. 


Rapid advancement 


45 


48 


45 


53c 


53 


61 


46 


62c 


44 


56 


52 


63 


54 


47 


62 


51 


49 


58 


65 


52b 


48. 


Leadership 


r ^4 


56 


54 


60b 


57 


69 


55 


70b 


44 


56 


52 


63 


54 


47 


62 


51 


49 


58 


65 


52b 


49. 


Tr 1ep ( »r> 1enee 


65 


68 


62 


78e 


70 


73 


68 


73 


57 


67 


61 


73 


67 


75 


72 


66 


68 


71 


69 63 
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- C-14 - 



33. 



33. 



TOTAL 
WT UW 

Have you ever tokr»n an Lnterest 
inventory as part of career counseling? 

1. Yes 27 33 

2. Mo 65 60 

3. Uncertain 8 7 

If yea or uncertain, which Interest 
inventory taken. 

1. Kuder Interest measure 20 21 

2. Purdue Interest Questional re 3 3 

3. Strong- Campbell Interest Inventory 14 18 

4. Other 59 58 



33. 



When was the interest inventory taken? 
1. Pre-college Kuder Interest measure 
Pre-college PIQ 
Pre-college SCII 
Pre-college other 
In college Kuder Interest measure 
In college PIQ 
In college SCII 
In college other 
After college Kuder interest 
After college PIQ 
After college SCII 
After college other 



2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 



67 70 

10 18 
37 34 
61 62 
16 24 
14 29 
46 46 
24 26 

9 10 
23 30 
27 27 

11 12 



or WT UW 



33. Percent responding "Very helpful" 
"Helpful" to impact. 

1. Kuder Interest measure 

2. Purdue Interest Questionnaire 

3. Strong- Campbell Interest Inventory 59 49 

4. Other 40 62 



41 48 
54 54 



33. Percent responding "Yes" or "Unsure, Yes" 
to reflection of interests. 

1. Kuder Interest measure 83 78 

2. Purdue Interest Questional re 64 86 

3. Strong-Campbell Interest Inventory 85 86 

4. 0th«r 80 77 

33. Percent responding "Yes, partly" or 
"Yes , completely" to Lnterpetatlon 
materials being understandable. 

1. Kuder interest measure 94 96 

2. Purdue Interest Questional re 100100 

3. Strong- Campbell Interest Inventory 96 93 

4. Other 91 93 

33. Percent responding "Yes, partly" or 
"Yes, completely" to lnterpetatlon 
materials being helpful. 

1. Kuder Interest measure 85 81 

2. Purdue Interest Questionalre 99 96 

3. Strong-Campbell Interest Inventory 88 84 

4. Other 75 73 

34. Percent rating themselves as "Above 
Average" or "Highest 10*" when compared 
with the average adult attending college. 

1. Academic ability 82 84 

2. Athletic ability 47 41 

3. Artistic ability 24 28 

4. Drive to achieve 81 80 
0. Lnador3hlp ability 77 73 

6. Mathematical ability 81 81 

7. Mechanical ability 70 64 

8. Originality 67 63 

9. Problem solving ability 91 89 

10. Public speaking ability 46 45 

11. Self-conf idenceC intellectual) 78 75 

12. Self-confidence (social) 48 47 

13. Sensititity to criticism 33 37 

14. Understanding of others 67 68 

15. Writing ability 58 62 

16. Verbal ability 53 56 

17. Visualization ability 75 71 



SEX 
MATE 



28 40e 
64 54 
8 6 



17 26c 
3 4 
16 20 
59 58 



67 71 
18 19 
36 33 
66 58 

18 28 
24 35 
44 48 
23 30 
10 10 

19 41 
28 26 
13 10 

MA FE 

43 52 
36 69 
55 43 
61 63 



77 79 
73100 
92 79a 
81 71a 



95 96 
1 001 00 
98 89a 
94 92 



82 80 
100 91 
92 75b 
78 67b 



ETHNIC GROUP 



BL HI WH FN 



23 16 36 3e 
68 79 57 96 
10 5 7 1 



8 0 22 0a 
5 0 3 0 
20 4 i 18 33 
52 56 3* 67 



70 
21 



25 29 37 0 
56 50 63100 



100 
0 



23 
30 



50 29 47 
17 40 25 
0 10 
0 28 



0 
50 



82 87c 
47 32e 
26 32c 
80 81 
7*5 71 
78 85e 
70 54 
67 58e 
89 90 

46 44 
78 70 

47 49 
35 40a 
66 71 
59 67c 



55 

74 



25 29 25100 

26 15 11 0 

BL HI WH FN 



FIELD OF CURRENT EMPLOYMENT 
AE AG CH CE"~ EE (M IE ME NE OE BA 0T 



30 28 30 31 31 26 40 33 33 34 43 32c 
64 55 66 60 65 66 52 60 53 61 54 61 
6 17 ^94897 14 637 



23 6 21 17 25 13 31 25 10 20 26 22a 
0024135631 72 
0 19 17 18 19 17 19 16 18 1 3 30 23 

64 70 56 59 53 63 57 57 68 62 48 66 



86 67 68 
0 0100 
33 60 38 
71 70 73 
43 0 16 
0 0 0 
33 40 47 
21 16 15 
0 33 16 
0 0 0 
33 10 33 
7 0 13 



70 62 50 

33 0 0 
39 29 20 
69 47 68 
19 31 50 
17100100 
50 48 80 

34 30 16 
4 8 0 

33100 0 
7 10 20 
6 15 5 



79 82 50 67 
0 13 0 0 
38 43 13 25 
51 76 64 53 
32 12 25 22 
43 38100100 
50 24 75 50 
35 16 29 20 
3 15 25 11 
29 29 0 0 
29 43 38 17 
19 11 4 14 



43 57 
01 00 
13 40 
55 54b 
21 36 
0 0 
31 60 
38 30a 
36 0a 
50 0 
50 27 
21 16 



0 53 0 
0 46 0 
33 50100 



58 4.1 63100 



67 0 78 0 
100 0 85 0 
100 71 86100 

68 56 78 50 



50 0 96 0b 
0 01 00 0 
86100 93100 
88 88 94100 



100 0 81 0 

0 0 95 0 

71 86 84100 

71 75 74 50 



50 67 93 58 70 0 46 30 75 56 39 46b 

100 0 50 75 0 0 60 40100 0 50 0 

33 30 57 62 73 60 43 50 38 27 31 67 

92 70 64 58 64 71 57 63 76 41 57 68 



100 67 56 83 74100 81 83 75 72 77 73 

100 0100100 0100 75100100 50100100 

33100 87 85 69100 96 84100 92 93 74 

75 90 62 76 77 69 87 79 72 77 79 76 



00100100 96 87100100100100 83 91 90 
00 01 001 00 01 001 001 001 001 001 001 00 
00100 93 93 88100100100100 91 92 80 
00 94 88 97 96 94 97 95 83 90 91 95 



100 67 60 75 74100 91 87 67 82 82 70 

100 0100 67 0100100100100100100100 

100100 85 82 56 80 96 90 86 91 79 80 

70 72 71 75 72 63 84 71 54 81 71 76 



74 70 
50 51 
35 29 
90 80 
70 71 
76 75 



61 
64 



56 
66e| 



82 87 
48 34 
82 74 
69 60 
30 41 
80 76 
58 49 
57 46 
72 72 



86 90e 
40 32b 
27 24 
79 89b 
71 1? 
81 88 

65 53a 
63 6' 
90 91a 
47 29c 
74 84 
45 52e 
36 45 

66 72b 
63 55b 
57 46a 
71 71 



87 81 
34 43 
27 23 
75 70 
78 60 
84 76 

80 72 
78 61 
89 87 
48 40 

81 68 
50 32 
37 42 
70 59 
67 44 
59 45 
75 64 



94 83 83 

44 45 43 
23 33 31 
86 78 82 
77 71 r 
90 79 S3 
60 57 62 
70 56 67 
94 89 91 

45 39 48 
83 71 73 
44 50 51 
31 36 37 
69 65 68 
68 54 61 
64 50 57 
75 68 69 



77 81 84 
52 44 37 
28 22 29 

78 78 74 
jr 7f» 60 
f)0 83 30 
63 47 80 
78 57 59 
81 91 85 

46 45 40 

72 76 64 

47 50 42 
37 33 39 

69 70 65 

70 60 59 
61 54 50 

73 68 70 



85 85 
37 41 
32 32 
82 87 



70 
79 
72 
61 



83 89 
42 46 
79 80 
45 51 
47 38 
71 71 
69 62 
61 57 
74 76 



85 85b 
38 33 
24 30 
90 79d 
R0 70,! 
88 71r 
60 59e 
77 65e 
95 84b 
66 49c 
88 78e 
58 47b 
43 37 
77 67 
79 65e 
70 59c 
72 71 



9 

ERLC 
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TOTAL SEX ETHNIC GROUP FIELD OF CURRENT EMPLOYMENT 







WT 


UW 


MA 


FE 


BL HI 


WH 


FN 


AE 


AG 


CH 


CE 


EE 




IE 


ME 


NE 


OE 


BA 


OT 


35. Percent rating themselves as "Very" (5) 








































or 


•'Moderately" (4) on the following 










































personal characteristics. 










































1 . 


Very artistic 


26 


oc 


ft ft 

23 


32e 


33 


25 


ftC 

26 


38a 


25 


25 


23 


31 


29 


31 


20 


30 


28 


25 


25 


26 


2. 


Very independent 


89 


Oa 


78 


82 


83 


86 


79 


80 


81 


78 


75 


79 


80 


82 


80 


81 


88 


79 


81 


77 


3. 


Very emotional 


36 


37 


32 


44e 


25 


33 


37 


45a 


25 


31 


41 


44 


37 


35 


35 


36 


30 


36 


31 


36a 


4. 


Very active 


61 




53 


eC 

56 


60 


62 


53 


o3a 


55 


51 


53 


53 


55 


57 


53 


51 


48 


55 


62 


58 


5. 


Able to devote self to other3 


50 


H c 

45 


ll T 

47 


42a 


44 


49 


44 


51 


47 


52 


44 


50 


41 


37 


46 


44 


36 


50 


48 


34a 


6. 


Very gentle 


50 


ll Q 

4o 


ll Q 

4o 




45 


41 


49 


C O 

5o 


54 


47 


48 


53 


50 


39 


48 


47 


53 


49 


40 


46 


7 . 


Very helpful to others 


82 


77 


T o 

78 


T C 

76 


89 


78 


77 


OO 

ooa 


76 


81 


81 


76 


80 


69 


78 


76 


78 


79 


79 


72 


8. 


Very competitive 


76 


6l 


Cft 

62 


Cft 

60 


62 


69 


60 


70 


57 


49 


68 


60 


60 


62 


67 


58 


70 


65 


68 


54a 


9. 


Very kind 


80 


73 


74 


71 


83 


73 


73 


84 


64 


78 


70 


76 


77 


71 


73 


66 


79 


71 


76 


73 


10. 


Very aware of the feelings of other76 


C Q 
DO 


67 


72 a 


74 


64 


68 


75 


56 


73 


65 


73 


73 


60 


72 


66 


68 


68 


74 


60a 


11. 


Can make decisions ea3y 


73 


Cr\ 
o0 


CM 

64 


53 e 


69 


71 


58 


C 7u 

67b 


67 


53 


59 


56 


55 


66 


67 


58 


62 


69 


63 


57 


12. 


Never give up easily 


82 


70 


73 


C Cw 

66b 


76 


76 


70 


71 


82 


68 


74 


69 


68 


69 


72 


68 


75 


69 


71 


67 


13. 


Very self confident 


77 


63 


C r\ 

69 


55e 


70 


68 


62 


79a 


57 


57 


70 


63 


57 


65 


60 


62 


61 


65 


82 


65a 


14. 


Feel very superior 


50 


42 


46 


34e 


52 


45 


41 


50a 


44 


39 


45 


40 


39 


41 


43 


37 


45 


44 


51 


48 


15. 


Very understanding of others 


72 


69 


68 


71 


78 


73 


69 


85a 


69 


65 


71 


76 


69 


67 


70 


68 


66 


64 


78 


65 


16. 


Very warm in relations with others 


55 


52 


49 


57c 


63 


57 


51 


65a 


52 


55 


39 


55 


54 


47 


58 


56 


46 


58 


42 


47c 


17. 


Stands up well under pressure 


82 


70 


74 


63e 


81 


78 


68 


75a 


59 


76 


72 


68 


68 


76 


69 


65 


62 


74 


73 


72 


18. 


Very tolerant of ambiguity 


27 


21 


23 


17c 


32 


30 


19 


34e 


21 


18 


26 


15 


25 


24 


23 


22 


19 


21 


27 


12b 


19, 


Very high verbal ability 


58 


52 


51 


53 


59 


50 


52 


37a 


49 


39 


55 


46 


53 


63 


51 


49 


61 


57 


59 


57a 


20. 


Very high math ability 


81 


72 


70 


75a 


76 


65 


72 


78 


78 


72 


83 


73 


75 


53 


72 


74 


76 


66 


77 


59d 


21. 


Very highly creative 


69 


59 


62 


54 c 


62 


64 


58 


68 


70 


58 


63 


52 


64 


69 


54 


58 


55 


55 


62 


60 


22. 


Very high mechanical ability 


66 


51 


57 


43e 


57 


50 


52 


39 


57 


61 


47 


41 


48 


59 


39 


70 


57 


61 


44 


51e 


23. 


Very high visualization ability 


77 


63 


68 


55e 


66 


67 


63 


55 


71 


64 


63 


59 


64 


74 


59 


65 


63 


68 


61 


62 


24. 


Very high problem solving ability 


89 


83 


on 
OH 


80a 


76 


79 


84 


Qft 

82 


88 


84 


88 


83 


82 


73 


84 


81 


86 


81 


90 


72a 


36. Percent indicating various statements 
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NE 
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OT 


as 


"Very" important to them personally 










































1. 


Opportunity to Innovate 


67 


CM 
64 


CI 

6 f 


eft,* 
boe 


75 


64 


Cft 

62 


f 6b 


72 


C ll 

64 


70 


55 


Cft 

62 


70 


72 


C ft 

62 


52 


63 


Tilt 

74' 


64d 


2. 


Opportunity to use my skills 


77 


Oft 

oO 


T O 

78 


Or j 

85d 


88 


83 


OA 

oO 


o5 


84 


72 


Oil 

o4 


78 


83 


78 


84 


79 


82 


79 


86 


80 


3. 


Delegate responsibility 


65 


66 


65 


69a 


67 


71 


66 


66 


65 


54 


69 


69 


63 


60 


73 


63 


53 


65 


84 


72e 


4. 


olgnlficnt contributions to soclety33 


33 


35 


31a 


47 


50 


30 


54e 


29 


43 


35 


38 


32 


33 


21 


31 


36 


33 


32 


35c 


5. 


Excerclse leardershlp 


49 


45 


47 


43a 


59 


52 


44 


47b 


39 


36 


48 


47 


38 


46 


51 


41 


48 


47 


63 


45c 


6. 


Opportunities to help others 


34 


34 


35 


33 


49 


47 


32 


50e 


21 


j f5 


32 


41 


31 


27 


35 


31 


25 


34 


33 


37b 


7. 


Wide variety of technical work 


46 


48 


47 


48 


51 


49 


47 


57 


50 


46 


56 


44 


53 


61 


39 


54 


53 


49 


28 


38e 


8. 


Opportuntity to work with things 


33 


30 


33 


26b 


39 


39 


29 


30a 


35 


38 


27 


25 


39 


37 


18 


43 


21 


34 


20 


26e 


9. 


Desirable geographical location 


53 


52 


51 


53 


57 


61 


52 


44 


53 


50 


52 


58 


49 


51 


51 


53 


49 


58 


54 


48 


10. 


Opportunity to advance econoraically58 


53 


55 


49b 


63 


63 


51 


57b 


41 


34 


54 


55 


50 


55 


58 


52 


54 


52 


65 


53c 


1 1. 


Opportunity to enhance social statu25 


20 


22 


17 


33 


25 


18 


38e 


12 


15 


20 


21 


18 


15 


20 


19 


24 


20 


37 


21b 


12. 


An income to live comfortably 


75 


71 


72 


67b 


87 


76 


69 


74d 


66 


59 


71 


71 


70 


78 


76 


66 


67 


73 


77 


71a 


13. 


Opportunity to move into mgmt 


48 


46 


46 


46 


50 


54 


45 


50 


29 


27 


47 


46 


39 


45 


66 


39 


44 


47 


71 


45e 


14. 


Company realizes family responaibil52 


49 


cn 

50 


ii a 
49 


56 


58 


ll Q 

4o 


ii ft 
49 


ll o 

4o 


ll o 

4o 


H ft 
49 


53 


ii r\ 
49 


55 


52 


r- ll 

54 


47 


ll C 

46 


H ft 
40 


H ft 

43 


15. 


Know exactly my work responsibiliti 53 


51 


52 


50 


64 


71 


48 


72e 


50 


50 


47 


55 


53 


55 


50 


52 


44 


50 


43 


57 


16. 


Opportuni ty to travel 


18 


20 


1 8 


22a 


32 


19 


18 


31c 


1 1 


23 


1 9 


22 


18 


30 


1 8 


1 5 


1 7 


24 


1 8 


21a 


17. 


Opportunity to work with people 


40 


44 


41 


51e 


51 


53 


44 


45 


31 


37 


46 


44 


44 


47 


55 


43 


35 


43 


51 


42b 


18. 


AsnlgoeJ to different areas in the 


23 


25 


21 


31e 


44 


31 


23 


24e 


21 


13 


31 


20 


23 


21 


36 


26 


21 


23 


30 


24e 


19. 


People working together', no petty J70 


73 


69 


79e 


82 


85 


72 


77c 


61 


73 


68 


78 


75 


77 


69 


78 


62 


74 


68 


71b 


20. 


Freedom from pressure to excel 1 


27 


28 


27 


29 


33 


46 


25 


42e 


23 


27 


25 


30 


30 


37 


25 


30 


24 


28 


1 9 


27 


21. 


Preparation for top level careers 


35 


36 


33 


41e 


56 


45 


33 


45e 


26 


23 


34 


35 


37 


39 


43 


35 


31 


34 


49 


38b 


22. 


Participation in work-related decis64 


61 


61 


60 


66 


63 


60 


63 


60 


49 


61 


60 


61 


69 


62 


60 


47 


62 


72 


61a 


23. 


Co. is well-managed and progressive65 


66 


66 


67 


77 


75 


65 


73b 


57 


64 


64 


67 


66 


63 


72 


70 


54 


67 


70 


64 


24. 


Flexible work hours 


42 


38 


34 


44e 


54 


41 


36 


47c 


37 


35 


30 


46 


44 


37 


33 


35 


46 


43 


23 


43e 


25. 


Availability of personal leave 


50 


47 


42 


57e 


62 


56 


46 


54c 


45 


50 


44 


54 


52 


45 


43 


47 


49 


48 


27 
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36. Percent indicating various statements 
as "Very" characteristic of your 
present Job. 

1. Opportunity to innovate 43 38 

2. Opportunity to use my skills 46 43" 

3. Delegate responsibility 43 43 

4. Sigpnificnt contributions to societyl5 14 

5. Excercise leardership 31 25 

6. Opportunities to help others 23 20 

7. Wide variety of technical work 36 34 

8. Opportunity to work with things 25 24 

9. Desirable geographical location 46 45 

10. Opportunity to advance eeonomically28 27 

11. Opportunity to enhance social statu17 13 

12. An income to live comfortably 41 41 
13- Opportunity to move Into mgmt 40 35 

14. Company realizes family responsibil29 29 

15. Know exactly ray work responsibiliti34 30 

16. Opportunity to travel 24 21 

17. Opportunity to work with people 51 50 

18. Assigned to different areas in the 21 19 

19. People working together, no petty J 29 27 

20. Freedom from pressure to excell 14 15 

21. Preparation for top level careers 10 10 

22. Participation in work-related decis31 25 

23. Co. is well-managed and progress Lve24 21 

24. Flexible work hours 27 26 

25. Availability of personal leave 39 40 

26. Opportunity to keep abreast 30 28 

27. Freedom to manage own work 43 42 

28. Problems with no ready made 3olutio46 44 

29. Engage in satisfying work 40 37 

30. Be original and creative 31 29 

31. Work with ideas 32 31 

32. Job security due to technical attai29 31 

33. Freedom from pressure to conform 31 33 

34. Pleasant people to work with 38 41 

35. Freedom to select projects 11 9 

36. Colleagues interested in latest devl8 19 
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37. Percent indicating curent national 
problems to be of a "Major" or 
"Critical" nature. 

1. Energy and fuel supplies 

2. Health 

3. Defense 

4. Environmental protection 

5. Education 

6. Space 

7. Crime prevention and control 

8. Agricultural production 

9. Welfare and family services 

10. Community development 

11. Trans pro tat ion 

12. Communications 

13. Other 



37. Percent indicting "Minor" /'Some", or 
"Major" professional involvement in 
the current national problems 
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2. Health 

3. Defense 
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5. Education 

6. Space 

7. Crime prevention and control 

8. Agricultural production 

9. Welfare and family services 

10. Community development 
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12. Communications 
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42. Do you bhink engineering opportunities 
for men and women are the same? 
1 . No, women have more opport untitles 



3. 
4. 
5. 



Equal 

Not sure, men probably have bett 
No, men have more opportunities 



43. 



"Very Similar" and "Somewhat Similar" 
Charactersitics of the typical 
engineer in your field ♦ 
1» Realistic, technical, mechanical 

2. Investigative, scientific 

3. Artistic, musical, independent 

4. Social, helping, guiding 

5. Enterprising, profit-oriented 

6. Conventional, methodical 



43. Percentage listing of three occupational 
groups which best describe the 
"Typical Engineer in Your Field." WT UW 

Realistic, Technical, Outdoor 

First choice 39 38 

Second choice 26 25 

Third choice 16 17 

None of the above 19 20 

Investigative, Scientific, Analytical 

First choice 32 32 

Second choice 34 34 

Third choice 15 16 

None of the above 
Arti stic, Sel f-expressi ve , Independent 

First choice 

Second choice 

Third choice 

None of the above 
Social, Helping,Gui ding 

First choice 

Second choice 

Third choice 

None of the above 
Enterprising , Persuasive , Pol itical 

First choice 

Second choice 

Third choice 

None of the above 
Conventional , Methodical , Detailed 

First choice 

Second choice 

Third choice 

None of the above 



43, "Very Similar" and "Somewhat Similar" 
Charactersitics of Yourself. 

1. Realistic, technical, mechanical 

2. Investigative, scientific 

3. Artistic, musical, independent 

4. Social, helping, guiding 

5. Enterprising, profit-oriented 

6. Conventional, methodical 
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FIELD OF CURRENT EMPLOYMENT 
^^CHOTEEOIIEM^NEOEBA^OT 

11 22 16 11 13 7 9 15 13 9 11 8c 
13 33 27 24 21 20 22 27 22 25 21 18 

16 11 14 18 19 12 20 16 22 16 16 17 
44 22 28 31 26 47 29 23 28 28 35 31 

17 12 15 16 21 14 21 19 16 23 17 26 



87 97 86 92 86 82 86 86 84 80 91 80e 

90 89 84 83 88 82 87 82 86 83 84 87 

19 16 13 14 21 15 16 15 18 17 15 17 

19 34 19 24 22 27 31 23 17 26 23 25b 

41 48 57 49 42 56 59 39 41 46 55 40e 

81 86 81 86 77 82 84 74 80 79 85 77b 



AE^CHCE^^^MENEOGBA0T_ 

42 55 36 44 33 36 26 47 39 34 29 31e 
23 21 26 23 30 22 19 24 20 31 23 28 
23 13 14 13 19 19 29 15 21 18 23 16 
12 11 24 21 18 23 26 15 19 17 26 25 

35 24 30 23 40 27 40 28 33 32 33 37e 
29 47 35 33 34 33 31 39 35 35 33 32 
23 14 15 21 13 18 16 16 19 13 21 9 
12 16 20 24 14 22 13 16 14 20 13 22 

00111102010 1b 
233131121231 
5 4 3 3 10 11 1 6 10 5 4 7 
94 94 93 95 8 7 86 9 8 9 0 8 9 92 93 92 

25220020121 1a 
323421833335 
59766687274 10 
90 84 88 88 92 93 83 90 93 88 92 84 

34 10 54 11 543669c 
14 10 11 11 10 19 16 9 10 10 13 4 
12 14 14 12 14 10 18 9 14 14 16 10 
71 73 64 71 72 60 60 78 72 70 65 77 

19 12 21 26 23 25 27 19 24 26 31 22e 
29 17 21 28 22 19 25 23 30 19 25 28 
26 45 27 24 21 36 25 26 28 28 21 23 
26 27 32 22 35 21 23 33 18 28 24 26 



86 95 86 91 89 92 81 94 87 86 80 81e 

94 90 92 92 91 93 93 86 90 91 84 87d 

50 49 47 47 55 53 46 48 56 56 47 54 

44 47 50 48 54 33 51 50 46 47 49 51 

36 37 45 45 45 50. 55 41 46 48 70 41e 

74 74 66 73 67 61 73 67 69 71 69 68 
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APPENDIX D. . Item-Reapon3e Percentages by Sex, Ethnic, and Current Main Career Choice Groups for Final Student w Pre- 
Engineering Career Survey. M 

(Values are percents rounded to nearest whole percent, 0 means zero percent, 0, means percentage below .5% 
but not zero. Group counts are enclosed in parentheses.) 







TOTALS 


SEX 


ETHNIC GROUP 


CURRENT MAIN CAREER CHOICE 






WT UW 


M F 


Bl Hi Ma FN 


AAE ARE BE CHE CE COE EE IE ME 


1. When did you first consider a college 








education 




(820X842) 


(556) (2co; 


( 13o) (80) (595) (25) 


(69) (17) (38) (87) (60) (74) (196) ( 19) (99) 








83 93c 
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81 71 95 89 83 89 85 74 85b 
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During the 11th grade... 
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During the 12th grade... 
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Just prior to college... 
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0 12 3000 1 00 


When did you finally decide 


on 


a college 








education 
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(534) (273) 
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(67) (16) (32) (83) (60) (70) (183) (22) (98) 








49 64c 


47 49 56 61a 


58 44 75 58 53 56 50 46 48a 
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During the 10th grade ... 
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During the 1 1 th grade • . • 
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During the 12th grade... 
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11 12 9 4 


13 19 0 12 7 11 9 14 10 


Jus t prior to college . . . 
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2 1 3 17 


1 12 0 1 7 6 2 9 0 








0. 0 


0 0 0. 0 


100000000 


When did you first consider 


an 


engineering 








career 




(790) (779) 


(512) (268) 


C 109) (79) (569) C23) 


(66) (14) (32) (83) (54) (71) (174) (21) (94) 
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22 18 


20 27 19 17 


23 7 9 22 28 25 21 14 25 


During the 11th grade... 
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an engineering 
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1 4 10 0 
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When did you understand the 


nature of an 








engineering career 




(818) (823) 


(514) (279) 


(130)(84)(584)(25) 


(66) (16) (35) (82) (60) (74) (192) (21) (98) 
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6 6 4 4 
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WT - Weighted Bl - Black AAE - Aeronautical Engineering COE - Computer Engineering 

UW - Unweighted Hi - Hispanic ARE - Architectural Engineering EE - Electrical Engineering 

Ma - Caucasian BE - Biomedical Engineering IE - Industrial Engineering 

M - Male FN - Foriegn CHE - Chemical Engineering ME - Mechanical Engineering 

F - Female CE - Civil Engineering 
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2. Which factors below moderately to extremely 
Influenced you to pursue an engineering 
career: (846) (859) 

Mother (f. guardian) . 37 38 

Father (m. guardian) 57 57 

Other relative 31 32 

MALE H.S. math/science teacher (s) 45 46 

FEMALE H.S. math/science teacher (s ).. . 25 28 

MALE H.S. counselor 21 24 

FEMALE H.S. counselor 18 22 

MALE practicing engineer (s) 41 44 

FEMALE practicing engineer(s) 11 13 

MALE engineering student 34 37 

FEMALE engineering student 18 19 

Career education course 23 27 

H.S. math course(s) 66 66 

H.S. science course (s) 70 69 

Interest inventory 35 33 

Aptitude test 45 42 

Career information 67 67 

Pre- co liege special seminar programs.. 29 34 

Hobby magazine 16 16 

Science fair activity 15 14 

Science club(s) 11 11 

"Junior Achievement" 5 7 

Outdoor activities 22 25 

Using a computer 47 42 

Electrical/mechanical hobby 43 37 

Construction hobby 33 32 

Farm experiences 6 9 

Related work experience 26 28 

Thought work itself was interesting... 82 81 

Liked problem- solving activities 83 83 

Had friends with similar interests.... 49 51 

Wanted to be of service to people 50 58 

Wanted to contribute to society 61 65 

Type of work 81 81 

Challenge 87 88 

Salary 90 90 

Creativity 83 85 

Curiosity 83 84 

Job security 82 85 

Job opportunities 91 93 

Prestige/ status 64 68 

Rapid advancement 74 75 

Independence 76 78 

Job flexibility 78 80 

3. What is your desired educational level (800) (796) 

No college degree 0 0 

BACHELOR'S degree in two fields 

including engineering 4 4 

ASSOCIATE degree in engineering 

technology 0. 0. 

BACHELOR'S degree, no graduate work... 9 10 
BACHELOR'S degree A some graduate 

study in engineering 14 12 

BACHELOR'S degree A some graduate 

work with NO engineering study 1 1 

MASTER'S degree in engineering 26 27 

MASTER'S degree in a field other 

than engineering 5 4 

MASTER'S degree in both engineering 

& another field 14 14 

DOCTORATE, engineering 22 22 

DOCTORATE, non-engineering 4 4 

Other 1 0. 




ETHNIC GROUP 



566) 
36 
58 
33 
44 
24 
24 
20 
44 
9 
36 
15 
26 
64 
69 
34 
44 
66 
28 
18 
15 
11 
6 
26 
45 
48 
40 
9 
29 
81 
80 
55 
55 
63 
81 
85 
90 
84 
82 
83 
92 
66 
73 
75 
78 



(293) 
44a 
55 
30 
49 
35c 
25 
26 
43 
22e 
37 
27d 
28 
71a 
69 
32 
38 
68 
45e 
lib 
12 
11 
8 
22 
37a 
17e 
18e 
8 
25 
82 
89c 
44b 
64b 
68 
82 
94d 
5>2 
86 
88a 
88a 
95 
73a 
77 
83b 
85b 



(526) (270) 
0 0a 
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1 1 

27 28 



13 16 
25 18 



Bl Hi Ma FN 
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19 
18 
17 
13 
19 
46 
44 
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4 
27 
85 
87 
51 
66 
74 
83 
96 
94 
94 
90 
91 
96 
74 
83 
85 
84 



(89)(603)(29) 

46 37 38 

56 61 55c 

40 30 31 

58 43 59b 
48 23 31e 
22 22 28b 
33 19 21c 
56 42 41 
20 9 21e 
51 32 45e 
32 1 5 28e 
37 21 3**e 
70 65 83 
69 69 72 

41 31 52a 

59 40 52b 
66 64 66a 
55 26 38e 

24 13 24a 
19 11 31c 

25 8 14e 
13 3 24e 

42 23 41d 
54 39 55a 
45 34 52b 

45 29 55c 
12 9 17 

46 25 31c 
91 79 93b 
91 81 79 
62 49 62 
74 53 55c 
81 60 72d 

88 79 83 
94 86 83c 

90 90 76a 

89 81 97c 

91 82 76b 

88 84 55e 
93 93 83 
80 66 66a 
87 71 76c 

89 74 79b 

90 77 86b 



(115) (88) (569) (24) 
0 0 0 0 



0 
5 

10 



0. 

12 



9 14 



1110 

35 23 26 33 



15 17 13 17 
24 26 21 29 



4 12 
0. 0 



CURRENT MAIN CAREER CHOICE 
AAE ARE BE CHE CE C0E EE IE ME 



69) ( 
35 
44 
32 
45 
17 
32 
17 
39 
10 
32 
15 
22 
65 
67 
32 
42 
62 
22 
23 
16 
17 

6 
29 
41 
26 
32 

7 

16 
74 
80 
43 
42 
59 
84 
81 
88 
88 
83 
75 
85 
65 
68 
70 
75 



17) (38) ( 

41 39 

53 61 

18 26 

47 45 

41 21 

23 16 
18 24 

24 45 
18 24 
24 32 
29 24 
47 37 

76 55 
65 63 
35 29 
41 37 
71 71 
53 50 
12 13 
18 18 

6 13 

0 11 

23 21 

29 34 

29 18 

53 16 

23 8 

53 29 

77 82 
94 90 
65 50 

76 66 

77 74 
88 79 
94 87 
94 89 

100 89 

94 90 

88 84 

88 89 

65 71 

71 76 

71 82 

82 89 



87)(63)(76)( 

41 41 34 

67 59 55 

30 37 26 

61 40 42 

38 30 29 

25 22 26 

21 24 22 

48 47 33 

15 10 11 

40 32 28 

23 19 13 

29 35 28 

79 60 64 

94 54 66 
33 30 33 
45 41 41 
70 60 72 
40 32 37 
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(3 continued) 

What is your expected educational level 

No college degree 

BACHELOR'S degree in two fields 

including engineering 

ASSOCIATE degree in engineering 

technology 

BACHELOR'S degree, no graduate work.. 
BACHELOR'S degree & some graduate 



BACHELOR'S degree & some graduate 



MASTER'S degree in a field other 
than engineering 

MASTER'S degree in both engineering 
& another field 

DOCTORATE, engineering 



4. Have you taken an interest inventory 



Which one(s) 



"Purdue Interest Questionnaire". 

"Strong-Campbell Interest Invent 
What was Lmpact of other interest 
inventory 



Uncertain value. 



What was Impact of "Self-Directed 
Search" 

Harmful 

No value 

Uncertain value 



What was Impact of Kuder interest 
measure 



What was impact of "Purdue Interest 
Questionnaire" 



What was impact of "Strong-Campbell 
Interest Inventory" 



No value. 



Did results of other interest Inventory 
reflect interests 

NO 



Unsure, YES 

YES 

Did results of "Self-Directed Search" 
reflect interests 

NO 
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TOTALS 
WT UW 



0. 
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SEX 



ETHNIC GROUP 



Is college in your (parents') home 
state 

YES 



(842) (859) (566) (293) 



72 69 



8. How did your father feel about you going 
to college 



(8l8)(8l1)(54l)(270) 



Didn't want you to do it 1 1 1 2 

Seemed Indifferent 11 2 1 

Showed some Interest but thought lb 

unnecessary 0. 1 1 1 

Maintained there was some need to do 

it 11 8 9 7 

Constantly impressed on you the need 

to do it 43 42 42 42 

Were interested but let me make ray own 

decision 45 47 46 48 

How did your mother feel about you going 

to college (829) (832)1(547) (285) 

Didn't want you to do it 1 1 1 1 

Seemed indifferent ><• . 0. 1 11 

Showed some interest but thought it 

unnecessary 0. 0. 0 0. 

Maintained there was some need to do 

it 10 8 9 6 

Constantly impressed on you the need 

to do it 43 43 43 m 

Were interested but let me make my own 

decision 45 47 J l6 47 

How did your father feel about you stjdy- 

ing engineering (81 5) (799j (532) (267)(( 1 12) (31 ) (578) (28) 



Didn't want you to do it 1 1 

Seemed Indifferent 5 5 

Snowed some .Interest but thought it 

unnecessary 1 1 

Maintained there was some need to do 

it 6 5 

Constantly impressed On you the need 

to do it 7 9 

Were interested but let me make my own 

decision 79 79 

How did your mother feel about you study- 
ing engineering (831) (828 

Didn't want you to do it 1 1 

Seemed Indifferent 7 7 

Showed some interest but thought it 

unnecessary 1 2 

Maintained there was some need to do 

Lt 6 4 

Constantly impressed on you the need 

to do It 6 7 

Were interested but let me make my own 

decision 79 80 



Did you participate In college recruitment 

program for stidents in your field (831) (847 

Not available 50 47 

No 30 31 

Yes 20 22 

Did yoa participate In summer engineering 

seminar (831) (847)|(556) (291 

No» iv.iSlihlft 46 41 

No 44 43 

Y<> 11 16 
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0. 
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0. 
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7 



70 68 



1 1 

6 3 

8 10 

78 80 

(545) (283 

1 1 

8 5 



78 84 



(556) (291 
47 47 
33 27 
20 26 



42 39c 
46 30 
13 ??. 



(137) (90) (604) (28) 
42 70 77 46e 



(120)(82)(582)(27) 
2 110 
2 110 



2 1 0. 0 

4 2 10 11 

38 51 42 37 

52 43 46 52 

(129) (86) (588) (29) 
1110 
1110 

10 0 0 

4 5 10 10 

44 46 43 31 

50 47 45 59 



3 3 
3 5 
14 16 



4 
0 

0 

7 

18 



73 72 81 71 

(124)(87)(588)(29) 
1110 
6 9 6 3 



1 3 
6 3 
10 10 



0 
3 
21 



77 72 82 72 



(137) (89) (593) (28) 
39 38 49 75e 
20 30 34 14 
41 31 16 11 

(137) (89) (593) (38) 
31 27 44 75e 
33 30 47 21 
31 -43 9 4 



ERLC 



CURRENT MAIN CAREER CHOICE 
AAE ARE BE CHE CE COE EE IE ME 



(69) (17) (38) (87) (62) (76) (198) (22) (102) 
65 77 61 63 74 66 70 73 70 



(69) (17) (35) (83) (60) (71) (180) (21) (100) 
1 6 0 1 2 0 0 0 0 
1 0 3 0 0 3 1 0 1 

0600001 02 

10 0 6 6 8 11 7 5 10 

39 29 43 45 38 46 41 33 45 

48 59 49 48 52 39 52 62 42 

(69) (16) (37) (85) (60) (73) (189) (22) (101) 
1 13 3020000d 
000104000 

000000000 

12 0 5 7 10 14 6 5 11 

36 37 40 48 45 42 40 36 48 

51 50 51 43 43 40 54 59 41 

(69) (17) (33) (84) (55) (71) (180) (21) (95) 
1 6 3 2 2 1 0 0 1 
966444304 



0 
6 

12 



0 0 1 
5 6 3 
5 13 13 



2 0 1 
6 10 3 
9 10 15 



83 71 82 85 76 78 80 81 86 

(69) (16) (35) (86) (60) (73) (191) (21) (96) 
1 6 0 2 2 1 1 0 0 
12 6 11 654405 



0 0 

1 6 
3 19 



2 0 1 
4 9 6 
6 5 12 



83 63 86 79 80 80 84 86 76 



(68) (17) (38) (84) (58) (74) (197) (22) (101) 
47 47 42 48 57 38 48 59 48 
29 35 29 31 26 35 27 23 29 
23 18 29 21 17 27 24 18 23 

(68) (17) (38) (84) (58) (74) (197) (22) (101) 
35 35 29 35 45 34 46 41 50a 
52 35 40 46 45 46 34 41 42 
13 29 32 19 10 20 21 18 9 
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( 9 continued) 

Did you participate Ln summer science or 
math seminar (831) (846 

Not available 143 39 

Ho 49 51 

Yes 8 10 

Did you participate in high school science 
fair (830) (845) 

Not available 41 34 

No 44 48 

Yea 16 19 

Old you participate in nationwide or 
regional science or math contests (831) (847) 

Not available 15 17 

No 46 47 

Yes 39 36 

10. Which of the following work characteristics 
are of great or extreme importance to you 
AN OPPORTUNITY TO (826) (826), 

Work indoors 14 18 

Work outdoors 26 24 

Deal with people 36 44 

Deal with ideas, theories, or 

principals 51 48 

Deal with things or machines.. 43 48 

Use my special abilities and aptitudes 81 81 

Innovate and propose new ideas 70 67 

Work on problems for which there are 

no ready-made solutions 53 50 

Engage in challenging or stimulating 

work 80 78 

Engage in satisfying work 83 84 

Develop and test useful hypotheses or 

generalizations 32 34 

Do basic (NOT necessarily practical) 

scientific research 22 23 

Apply principles to develop economical- 
ly feasible product /process 29 33 

Evaluate ideas, theories, or 

principles 25 28 

Develop a working model (of a new 

instrument or process) 39 43 

Set up pilot projects (to develop and 

test new pro cess /design) 39 40 

Evaluate performance (of PRESENT mater- 

ials/deslgns/methods/etc) 27 32 

Trouble shoot and/or meet emergencies. 35 36 
Be assigned to diverse areas of the 

company 31 36 

Engage in a wide variety of technical 

work 35 41 

Make significant contributions to 

society 43 51 

Work with interesting people 65 71 

Interact a great deal with other 

people 37 45 

Work with a small group 25 27 

Work by myself 17 18 

Help people U1 49 

Know exactly what my work 

responsibilities are 61 65 

Manage my own work with a large degree 

of freedom 58 59 

Be told what work to do 8 9 

Be told how to do ray work 5 7 

Participate in important work-related 

decisions 42 47 

Plan the best use of equipment and 

materials 33 4i 

Perform liaison work with departments 
and personnel to maintain overall 
efficiency of process or equipment 

production 17 25 

Simplify production method 25 29 

Control expenses 19 26 

q rcise leadership 45 51 

' into a management career 30 3? 



TOTALS SEX FTHN XC GROUP CURRENT MAIN CAREER CHOICE 

WT UW M F 31 Hi Ma FN AAE ARE BE CHE CE COE SE IE ME 



ERIC 



(555) (291 IC 137) C88> (593) (28) 
39 38 34 35 39 71e 
52 49 48 49 54 21 

8 12 18 16 7 7 

(554)(29D(137)(88)(592)(28) 
34 34 29 26 36 54a 
48 46 46 54 47 32 
18 20 25 19 17 14 

( 556) ( 291 ) ( 1 37 ) ( 89) ( 593 ) ( 28) 
18 16 20 22 15 39d 
46 48 56 47 45 36 
36 36 23 30 40 25 



(544) (282 

17 20 

26 20 

37 58e 

48 48 

52 42b 

78 85b 

69 65 

52 47 

75 83b 

81 90c 

31 37 

22 25 

31 38a 

27**32 

'43 41 

40 39 

31 35 

34 39 

30 49e 

40 42 

46 60d 

65 8le 

38 59e 
26 27 
17 13 
45 56b 

62 70a 

58 60 

8 10 

6 9 

42 54c 

39 44 



20 35e 

28 33 

23 32b 

49 55 

34 43a 



)(133)(89)(576)(28) 

26 38 12 35e 

12 31 25 45d 

56 57 39 55d 

58 54 45 59b 

64 62 42 59e 

85 88 78 86 

77 74 63 83c 

58 63 45 76e 

77 86 78 69 

85 82 83 90 

43 41 30 45b 

30 34 19 38c 

42 38 30 31a 

35 38 25 34b 
51 60 38 34d 
45 49 38 35 

36 43 30 31a 
40 41 35 28 

45 44 33 38a 

51 48 37 48b 

67 59 46 55d 

75 77 68 83 

56 57 40 62d 

29 30 25 28 

20 22 16 31 

60 63 43 59e 

73 74 61 79b 

61 73 55 76c 
11 12 7 10 
11 8 6 17a 

54 54 44 48 

50 ttJ| 37 54b 



32 33 22 36b 

33 34 27 45 
37 28 23 17b 
63 64 46 45c 
47 38 35 35 



(68) (17) (38) (84) (58) (73) (197) (22) (101) 
38 35 37 33 47 29 41 41 52 

53 59 42 56 45 62 47 59 41 
9 6 21 11 9 10 12 0 12 

(68) (17) (38) (84) (57) (73) (197) (22) (101) 
28 24 29 42 49 25 29 41 43a 

54 65 45 39 42 56 50 54 35 
18 12 26 19 9 19 20 5 23 

(68) (17) (38) (84) (58) (74) (197) (22) (101) 
10 6 16 13 28 14 20 18 20b 
43 65 47 33 53 57 46 50 51 
47 29 37 54 19 30 34 32 29 



(68) (17) (37) (85) (60) (76) (194) (21) (99) 

6 18 19 17 21 25 25 32 15a 

33 47 14 21 52 11 22 9 22e 

38 53 68 48 57 36 33 64 47d 

49 47 49 51 43 51 52 29 52 

45 35 32 37 39 58 62 33 67e 
78 76 78 88 75 83 84 76 80 
67 71 68 70 61 72 71 52 72 

57 41 54 47 48 54 55 24 53 

77 82 84 83 72 84 80 81 75 

81 94 86 86 79 83 80 95 88 

38 24 27 39 18 36 38 24 40 

20 13 31 31 8 18 28 19 19a 

28 24 38 36 31 31 32 52 37 

32 12 24 36 25 20 30 24 33 

52 24 49 40 34 37 48 29 56b 

61 23 38 36 36 40 41 33 41a 

36 35 30 29 38 32 31 48 35 

46 53 32 36 31 32 39 19 36 

25 29 39 38 36 31 39 52 36 

36 65 40 39 36 38 55 33 43b 

52 41 59 56 52 49 48 48 51 

62 71 76 73 77 67 69 91 69 

38 65 54 34 50 45 42 75 48b 

23 18 22 33 29 21 32 15 28 

16 23 24 23 13 11 20 14 17 

48 59 68 45 48 37 47 52 44 

59 88 68 65 64 60 67 76 71 

62 59 49 57 53 63 57 57 62 

6 12 87 13 799 9 

4 12 5 11 8560 9 

43 53 35 *3 47 47 49 71 43 

43 53 34 39 44 39 43 81 49a 



17 35 30 26 20 31 26 67 25b 

29 29 19 27 28 32 31 71 34b 

13 41 22 24 34 20 23 71 33e 

48 59 57 53 56 46 51 76 48 

16 41 46 37 38 39 3* 91 39e 



13.0 
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TOTALS 



SEX 



( 10 continued) 

Sell ideas to people 

Work with customer rep's to suggest 

equipment /process changes 16 

Conduct negotiations 11 

Take part In In-service courses 16 

Prepare for top-level career (e.g., by 
continuing edacatton, oareer counsel- 
ing, job rotation, etc.) 40 

Take personal leave ( Including mater- 
nity and family-related) 

Perform duties under flexible working 
hours 

Travel 

Advance myself economically 

Enhance my sooial status and prestige. 

Live in desirable geographic location. 

Do work which allows for a pleasant 

home and family life 

OTHER CHARACTERISTICS OF THE JOB ARE (816) 

Presence of many fine detail tasks.... 29 

Presence of very few/no fine detail 

tasks 12 

Presence of routine operations, 

calculations, etc 16 

Little pressure to perform except ton- 
ally well on every assignment 18 

Employment stability 71 

Company realizes that employees have 
family responsibilities 67 

An income which permits me (and my 

family) to live comfortably 85 



WT aw 



11. 



12. 



23 25 



13 
17 
18 



47 

•43 

46 
52 
75 
43 
67 

82 

(829) 
30 

11 

20 

22 
74 

69 

87 



41 

43 
48 
74 
37 
66 

80 



24 28 

15 24c 
14 22b 

16 21 



Which statements are greatly or extremely 

characteristic of you 

WHEN I HAVE STUDIED, I HAVE 

Thought about applications of the (813) 

material 43 

Related facts or concepts from one 

course to others 57 

Memorized facts 34 

NOT finished assignment BECAUSE OF 

"daydreaming'Vputtlng it off 9 

DURING HIGH SCHOOL WHEN I FOUND PROBLEMS 
HARD TO UNDERSTAND OR TO SOLVE, I 

Asked someone to show me how to look (828) 

at it or solve it «. 39 

Spoke to people about them HOPING TO 

GET SOME NEW INSIGHT 39 

Kept at them until the problems were 

solved or understood 54 

Pushed them out of my mind by doing 

something else 6 

IN AN UNPLEASANT SITUATION I 

Generally try to react Immediately (832) 

and figure out best solution 56 

Do NOT worry - things will work out 

for the best 15 

I strive to be like I feel others expect 

me to be 17 

Compared to most people, T work 

faster 24 

I take advantage of opportunities that are 

presented to me 48 

I am friendly and easy-going; T have many 

friends 50 

I enjoy myself when T am alone, away from 
other people 37 



(820) (538X282 )|( 
44 43 46 



60 
40 



(839)|( 
45 

44 
54 
3 

(8363| 
57 

13 

17 

26 

54 

57 

42 



How certain are your plan3 concerning 

engineering as a career (839) ( 845)|( 

Definitely won't be engineer 0. 1 

Probably won't be engineer 1 2 

Uns ire will be engineer 11 13 

Pfv>ivibly will tn engineer 55 49 

P*»M»U*0;/ will bp engineer 32 36 
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42 
37 

42 
45 
73 
41 
66 

83 
(545) 
30 

10 

17 

20 
71 

70 
86 



57d 

54e 

53b 

64e 

77 

46 

69 

80 

(284) 
29 

13 

25b 

26 
81b 

69 

87 



55 68d 
37 45a 



551)(288)|( 

41 53b 

39 53d 

52 58 

4 0b 

(551)(285)|( 

55 61 

15 10a 

19 14a 

25 28 

51 60b 

57 59 

36 52e 



1 

10 
51 
37 



2 
19 
45 
33 



ETHNIC GROUP 



81 Hi Ma FN 



32 32 22 34a 

20 24 17 21 

22 28 13 24c 

20 22 16 21 



56 

46 

51 
56 
77 
50 
64 

83 
(132) 
29 

11 

22 

32 
77 

70 
92 



57 43 55b 

49 42 3c 

47 44 48 

60 49 65a 

78 74 69 

52 40 52a 

75 66 65 

81 82 76 
(39) (580) (28) 

45 27 46c 

10 12 11 

31 17 32b 

35 17 36a 

76 73 75 

69 70 57 

88 85 86 



128) (87) (577) (28) 
50 56 40 55b 

61 66 58 69 
48 41 39 24a 

8 8 6 7 



132) (90X588) (29) 
51 49 43 39 

47 43 43 36 

65 56 51 57a 

0 3 3 14e 

133) (88X586) (29) 
60 66 55 71 

12 10 15 7 

10 21 18 21 

24 29 26 35 

59 65 51 66a 

63 66 55 55 

40 48 42 35 



556)(289)|(136)(89)(591)(29) 
0. 1b 



1 
1 

6 
38 
53 



1 

0 
6 
38 



0. 

2 
16 

53 
P9 



Oe 
0 
7 
48 
45 



CURRENT MAIN CAREER CHOICE 

AAE ARE BE CHE CE COE EE IE ME 

17 35 19 29 21 23 28 38 28 

10 29 11 18 20 17 17 52 21b 
15 18 22 24 20 13 15 19 21 
17 23 17 19 21 16 24 14 11 



43 *J7 16 50 44 49 

35 47 57 49 41 37 

42 65 54 49 49 43 
58 71 54 58 56 55 
75 76 70 74 77 78 

43 59 46 39 45 51 

65 65 81 66 63 71 

80 88 89 80 79 80 
(68X17X37X85X59X73X 

38 59 24 23 48 23 

13 6 13 14 10 5 

19 12 25 25 25 15 

25 29 13 21 15 20 

66 88 73 72 75 66 

54 76 59 78 63 63 

82 82 92 88 83 85 



49 48 39 

38 43 46 

46 57 36 

48 52 42 

78 95 71 
42 52 43 
66 86 66 

84 86 81 
193X21X98) 

31 33 32b 

1114 8 

21 38 14 

25 33 24 

79 95 76 

73 71 77a 

91 95 88 



(68) (17) (37X85)(60X72)(191X20)(96) 
43 59 40 43 43 43 49 45 46 

57 65 59 67 60 65 63 50 47 
38 47 41 43 39 40 44 41 40 



10 



5 10 



(68) (17) (37) (86) (62X73) (195X21X100) 

43 65 49 40 45 42 50 68 40 

37 59 51 52 39 36 45 55 46 

59 53 57 58 58 51 55 55 49 

600361 302 

(68X17) (36X85X62X74) (195X22X97) 

63 59 68 62 61 56 55 82 48 

18 13 11 12 19 10 16 0 11 

19 29 16 22 26 9 14 14 18 
21 53 27 28 29 33 29 27 20 
49 53 67 58 53 64 51 55 54 
46 65 70 55 68 53 59 82 61a 
41 47 40 46 35 39 42 36 37 



(69) (17) (37) (85) (62) (76) (196) (22) (99) 

0 0 0 0 0 1 0 0 1 

1 0 0 1 2 0 1 5 0 
9 18 16 13 8 12 6 9 9 

44 59 60 57 45 49 49 59 50 
46 24 24 29 45 38 45 27 40 
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13. Which of the following do you rate yourself 
above average In when compared with 
name- ago peor u 

Math ability 88 

Science ability 88 

Mechanical ability 76 

Problem-solving ability 85 

Spatial visualization ability 74 

Athletic ability 63 

Artistic ability 40 

Leadership ability 65 

Public speaking ability 44 

Writing ability 60 

Personal relations ability 69 

Reading ability 72 

Management abiltty 70 



(77i!) (786) (517) (269) (123) (85) (553) (2 r >) 



86 
84 
71 
83 
71 
62 
42 
69 
44 
59 
72 
73 
70 



14. Your sox: (848) (863) 

Female 19 34 

15. Your ethnic group: 

Black 6 

Hispanic 4 

Majority (White, Asian, Pac. Isl.) 85 

Foreign national ■ 5 

Your Citizenship: 

U.S. native 91 

U.S. naturalized 4 

Foreign natLonal: 5 



(848) (853) (569) (294) 



16 
10 
70 
3 



Canada 0 

Europe/Other English speaking 3 

Latin America /S. America/Carribean . . 61 

Asia 33 

Middle East 1 

Africa 2 



(836) (835) (550) (285) (133) (86) (587) (29) 
93 86 96 Oe 
7 14 4 0 
0 0 0 100 
(0)(12) (9) (27) 
0 0 0 0b 



91 
6 
4 

(49) (48) 



0 
6 
50 
40 
2 



16. Year of birth 

1962 

1963 

1964 



22 23 
75 73 
3 4 



17. Describe your high school education 

General education 20 18 

Vocational education 3 2 

College preparatory 77 80 



18. From what type of high school did you 
receive your education 

Military °- 

Church-related 6 

Private: Nonsectarian 5 

Public 88 

Other °- 



0. 

8 
5 
86 
1 



19. How close to your college campus is your 
parent's home 



(837) (848 



Les3 than 25 miles 27 24 

?5-100 mil en 21 2 3 

101-200 miles 22 21 

201-500 miles 1 7 19 

Over 500 miles 14 14 



20. What is your father's highest educational 

level (829) (835 

Some 8th grade or less 3 

Some 10th grade or less 2 

Some 12th grade or less 4 

High school graduate 19 

Some college 15 

Associate's degree 5 



Bachelor s degree. 
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>ome graduate school 5 

[aster's degree 13 

)oetor's degree ? 



4 
2 
4 
22 
14 
4 
22 
4 

14 
9 




ETHNIC GROUP 



86 85 

85 82 

78 59e 

83 81 

73 67 

67 50e 

40 46 

67 72 

44 45 

56 66b 

70 76 

69 80c 

69 73 



15 19 

11 10 

70 70 

4 2 



90 93 

6 5 

4 2 
(35)(13) 

0 0 

6 8 

57 31 

31 61 

3 0 

3 0 



25 21 
71 75 
4 4 



19 16 
3 1 
78 83 



(839) (850) (558) (292 



0. 0 

8 8 

5 4 

85 87 

0. 1 



(556) (292 
21 28b 
26 16 
21 19 
18 19 
13 17 



(550) (285 
4 
2 
5 

23 20 
14 14 

5 2 
23 20 

4 4 
11 18 

8 
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76 86 
72 87 
62 73 

74 80 
61 74 
66 60 
49 45 

77 71 
56 43 
61 57 

75 78 
75 76 
70 74 



87 100c 

86 86c 

74 69a 

84 93b 

72 80a 

61 59 

40 43 

67 55a 

42 45a 

60 45 

72 52a 

73 45b 
70 75 



139) (90) (605) (29) 
40 31 34 ?1 



CURRENT MAIN CAREER CHOICE 
AAE ARE BE CHE CE C0E EE IE ME 



(67) (17) (34) (81) (53) (71) (183) (20) (93) 

91 88 84 91 82 85 88 86 84 

88 82 86 95 73 79 87 82 76b 

81 77 78 70 65 66 77 48 87c 

84 81 81 87 75 88 84 77 86 

84 77 74 72 68 68 74 70 72 

64 59 51 67 77 57 62 54 62 

42 82 38 30 53 46 40 32 45b 

73 71 69 70 63 71 68 91 66 
39 24 38 45 44 50 48 59 38 
59 65 68 64 47 65 54 55 57 

74 82 76 70 68 71 72 91 73 
71 59 81 76 69 80 69 73 70 
63 59 62 69 68 76 76 91 70 

(69) (17) (38) (87) (63) (76) (200) (22) (103) 
22 35 66 52 22 40 ?A 64 l8e 
(69) (17) (38) (87) (63) (76) (200) (22) (103) 
4 6 21 8 10 24 27 9 22c 
9 18 13 10 19 7 11 18 12 
83 77 66 81 64 67 58 68 63 
4001 83553 
(69) (17) (36) (87) (61) (72) (193) (21) (99) 
90 88 92 97 90 92 89 91 87 
6 12 8 2 2 6 7 5 10 

4001 83553 
(5) (0) (2) (2) (5) (4)05) (2) (5) 



0 0 
0 100 
0 0 
0 0 
0 0 



11 7 

0 44 

89 41 

0 4 

0 4 



(848) (863) ( 569) (294) ( 139) (90) (605) (29) 



19 21 24 38e 
70 76 74 48 
12 3 2 14 



(834) (846) (557) (289) ( 1 37) (89) (591 ) (29) 



25 16 16 31b 
3 1 2 10 
72 83 82 59 



(137) (90) (594) (29) 
0 1 0. 0c 

11 19 6 7 
7 4 4 17 

81 74 89 76 
1110 



(137) (89) (593) (29) 
26 36 21 35e 
15 16 26 21 
14 5 26 7 
25 20 17 10 
21 24 11 28 



(129)(87)(59D(28) 



Ul 



2 
15 
5 
12 
6 



7 16 2 7< 

2 2 2 7 

6 13 3 4 

29 17 21 25 

16 15 14 11 

7 3 7 
10 25 18 

2 5 0 

9 15 14 

8 10 7 



0 
0 
40 
40 
20 
0 



00000000 
0 50 0 40 0 0 0 0 
0 0 50 20 75 60 50 80 
0 50 50 40 25 33 50 20 
00000000 
00 000700 



(69) (17) (38) (87) (63) (76) (200) (22) (103) 
13 29 21 22 27 21 26 18 23 

83 65 74 74 71 74 70 77 72 
465525455 

(68) (17) (37) (87) (62) (75) (198) (22) (100) 
13 6 16 12 19 21 16 23 20 
303053550 

84 94 81 89 76 76 79 73 80 



(69) ( 17) (37) (87) (62) (76) ( 1 98) (22) ( 1 00) 
00000005 0e 
9 6 11 7 13 8 7 0 12 
763875406 
84 77 84 85 81 87 88 96 82 
0 12 3000100 



(67) (17) (37) (87) (62) (76) (198) (22) (101 ) 
12 35 24 18 42 18 28 27 19b 
27 24 19 26 18 15 24 14 26 
33 18 14 20 15 20 19 18 19 
9 6 16 18 13 33 21 



19 18 27 17 13 15 



18 23 
9 23 14 



(69) (17) (35) (85) (61) (75) (194) (22) (99) 
4 18 65 83494 
1-0 9 1 2 1 5 0 1 
3 66277602 

23 29 17 12 16 21 25 9 28 

15 18 14 15 20 13 13 32 14 
760225604 

25 12 29 27 23 24 18 9 22 
406575353 

10 12 6 21 10 15 12 27 13 
709975998 
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What is your mother's highest educational 


































level 




(837) (844] 


(554) (290] 


(137) (88) (590) (29) 


(69) ( 17) (37) (87) (60) (75) (198) (22) (100 


Same 8th grade or less.. 




. 2 
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15 
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14e 
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12 
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10 
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Some 10th grade or less. 




. 3 
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Some 12th grade or less. 




> 3 
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. 31 


32 


34 
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30 


30 


33 


24 
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41 


22 


26 


38 


25 


33 


27 


34 








20 


19 


21 


18 


18 


21 
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26 


24 


22 


21 


15 


20 


22 


23 


17 
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4 
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3 
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17 
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19 


14 
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10 
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18 


20 
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11 
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14 
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What was your father's last 


occupational 




































level 




(820)(819) 


(543) (276) 


(123) (85) (584) (27) 


(68) ( 17) (34) (85) (61 ) (74) (188) (21) (96) 


Prof ess ional /managerial . 






66 


64 


70 


53 


46 


72 


67e 


66 


53 


74 


71 


64 


68 


65 


62 


64 


Semi-prof essional/ technical 




10 
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11 


11 


17 
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6 


12 
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11 


10 
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18 


21 


14 
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15 


22 
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29 
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18 
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14 
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33 


19 
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Unskilled 
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What was your mother's last 


occupational 




































level 




(805) (807) 


(532) (275) 


(132) (82) (568) (25) 


(65) (17) (36) (83) (58) (71) (189) (19) (94) 


Professional/managerial . 
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Highlights of the National Engineering 
Career Development Study 1 

W. K. LeBold, K. W. Linden, C. M. Jagacinski, & K. D. Shell 

Purdue University 



Career Development Study was a 
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The most frequently reported job functions for the respondents 
as a total group were technical management, development, and 
design. However, there was considerable variation across fields in 
terms of the most common job functions (Table 1). 

Engineers in our sample had engaged in a variety of professional 
activities (Table 2). The majority of engineers in all fields had read 
and discussed new developments in engineering during the past 
year, with a small proportion presenting technical papers. Agricul- 
tural, civil, and mechanical engineers were more likely to be 
registered than engineers in other fields. 

Differences in the supervisory and technical responsibility for 
m*n and women are shown in Figures 2 and 3. Figure 2 illustrates 
the percentage of respondents supervising professional or 
managerial personnel. Figure 3 illustrates reported work complex- 
ity. Although men and women reported generally comparable levels 
of te^hnieal responsibility, men tended to report higher levels of 
supervisory responsibility than did women. 

Figure 4 presents the median salary for men and women 
engineers Salaries are comparable for the first 5 years of cxperi- 
enre. After 5 years of experience, women report slightly lower 
salaries than men with much larger differences after 10 years of 
exp-ri^nce. This difference should be interpreted with the 
knowledge that of the women in the sample received their BS 

v.. 40 SO 6C 70 3D 90 TOO 



4 0% 



r : IK A ; 



84% 



78? 



1 oo 



i'TPMitjr proc-dnra or Figure 1 
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Percentage of Engineers Working in Each Major Field 
Who Received Their DS Degree in the Same Field. 



degree since 1972. Median salaries for women with 10 or more 
years of experience are therefore based on a small number of cases. 
However, these results are consistent with previous findings. 

Job Satinfaction 

The majority of engineers in the sample were satisfied with their 
choice of engineering as a career and the progress they had made in 
their career (Table 3). However, fewer women than men were 
satisfied with their career progress. This sex difference was also 
found for the respondent's general level of satisfaction with their 
work. 

In Table 4, 36 job factors have been rank-ordered according to 
the percentage of respondents rating each as "Very Important*. 
The table also lists the rank of each factor based on the percentage 
indicating each as "Very Characteristic* of their current position 
and the percentage and rank differences. Although field and sex 
differences are not shown, women did feel that certain factors 
including the opportunity to work with people, preparation for top 
level careers, flexible working hours and the availability of personal 
leavr were more important than did men. Women rated their jobs 
lower than did men in terms of the opportunity to innovate, to 
exercise leadership, and to participate in work related decisions. 

The column of rank differences illustrates discrepancies in the 
relative ordering of factors in terms of importance to the individual 
and the extent to which the factors are characteristic of the job. 
Several factors were very important to the respondents but less 
characteristic of their jobs. These factors included "a position 



TABLE 1: Characteristics of Present Job of Respondents 



TYPE OF EMPLOYER 
Manufacturing 

Aircraft 

Chemicals/Petroleum/Ordnance 
Electrical/Electronic equip 
Fabricated/Primary metals 
Machinery (except elec.) 
Other manufacturing 
Other Kindt of Bu$inc$$ 
A^ri., forest., 8c fisheries 
Construction 
Engr. or Arch, services 
Mining and petrol, extract. 
Trans., comm., 8c util 
Other Private Business 

Government 8c Health Services 

Educational Institutions 

PRINCIPAL FUNCTION 

Pre-Professional 

Research 

Development 

Design 

Operations 

Production 8c maintenance 
Testing 8c inspection 
Construction 
Sales 8c service 
Teaching 

Technical management 
Non-technical management 
Consulting 
Other 



SEX 



TO 
4% 

10 

10 
4 
4 

12 



M 
4% 
11 

0 

3 
5 
0 



F 

3% 
9 

12 

4 

3 
14 



AE 
51% 

1 

4 

0 

0 

1 



AG 

0% 

1 

2 

2 
22 

4 



CH 
0% 
55 
0 
2 
1 
8 



where people are interested in working together and not encourag- 
ing petty jealousies* "company is well-managed and progressive, " 
and "participation in important work-related decisions* It is clear 
from Table 4 that the majority of factors were more important to 
the respondents than characteristic of their job as might be I 
expected. 

Education 

Table 5 depicts present and planned levels of education as well" 
as attitudes towards post- baccalaureate education. Sixty-four per- 
cent of the respondents had already begun or completed post- . 
baccalaureate work. Furthermore, 81% of the respondents expected) 
to continue their education. A large percentage of the respondent!' 
(20%) planned to get a masters degree in business administration 
and 56% indicated they would prefer a management-oriented gradu* J 
ate program. In answering the questions regarding their attitudes I 
toward the need for further education, it is contradictory that while 



Percentage engaging in eack «*l 
during the part year 
Discuss new engr developmtfl 
Read about new engr develop! 
Subscribe to engr periodicals j 
Read new books on engr or i 

Purchased new books on en 

Attended local technical mettinfj 
Took non-grad credit engr \ 
Completed grad courses in el 
Attended national tech meetii _ 
Presented one or more tech pap 
Attended short course on mg 
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5 
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ME 
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TABLES: Sati 

How $atitfied are fo% with A 
choice of occupationt ™ 
Still uncertain 
Not satisfied; reconsidering 
Satisfied, some doubts 
Made best choice 
Fully satisfied 
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the majority (59%) did not view graduate education as necessary, 
$496 have pursued graduate education. 

Career Development 

Most of the enginee rs sam pled considered engineering as a career 
while in high school and finally decided on an engineering career 
between their junior year in high school and first year of college 
(Table ft). Women tended to make the decision later than did men. 
There was some variation in decision times across fields with 
geological/mining engineers making a career decision later than 
engineers in other fields and aeronautical engineers considering 
engineering earlier than those in other fields. 

Factors influencing the decision to pursue a career in engineering 
are shown in Table 7. The most influential factors tend to be 
characteristic of the type of work associated with engineering (chal- 

Mfiona! Activities of Survey Respondent! 
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Figure 2 Percentage of Men 
and Women Engineers Super- 
vising Professional or Manager- 
ial Personnel by Years Since 
BS Degree. 
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Figure 3 Percentage of Men 
and Women Engineers Re- 
porting High Technical 
Responsibility (vis., Complex 
to Pioneering Work) by Years 
Since BS Degree. 
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Figure 4 Median Salaries in 
Thousands of Dollars for Men 
and Women Engineers by 
Years Since BS Degree. 



TABLE 4: Rank Order of Various Job Factors in Terms of Importance and 
Degree to Which Thty Characterise Present Jobs 
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TABLE & Current audi Planned Education of Survey Respondents and Attitudes Toward Gradual* Work 



Current Eiutetiond lewd 

No degree 

BS, no grad work 
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regerdint the needfer freiueit writ $r 
continuing educeiien in empleument. 
Grad study is not needed 
"On Job* training is sufficient 
Non-credit courses are sufficient 
Mgmt grad work is needed 
Math k Sci grad work is needed 
Engr grad work is needed 





SEX 








FIELD 








TO 


U 


F 


AE 


AG 


CE 


CE 


EE 


GM 


IE 


ME 


HE 


1% 


1% 


0.% 


0% 


0% 


0% 


0% 


1% 


1% 


0.% 


1% 


8% 


35 


33 


38 


22 


48 


13 


44 


38 


42 


34 


45 


28 


16 


14 


18 


23 


11 


5 


14 


15 


19 


22 


17 


20 


5 


4 


6 


1 


6 


3 


6 


7 


2 


2 


6 


3 


25 


27 


21 


30 


28 


56 


27 


21 


15 


19 


19 


31 


5 


6 


4 


0 


1 


9 


1 


3 


2 


10 


3 


4 


3 


3 


3 


1 


0 


3 


1 


2 


13 


3 


1 


0 


2 


Z 


* 

z 


1 


0 


J 


1 
1 


* 

V 


A 
V 


1 


2 


8 


D 


6 


2 


1A 


f 


7 
I 


3 


5 


2 


ft 


• 

V 


ft ■ 


1 


1 


1 


l 


0 


1 


0 


1 


3 


1 


0 


1 


% 


3 


5 


0 


5 


1 


4 


4 


0 


3 


5 


1 


1*98 


24% 10% 


87% 18% 23% 13% 17% 


17% 23% 


14% 21% 


20 


21 


18 


15 


90 


26 


21 


23 


31 


18 


18 


18 


12 


13 


18 


10 


10 


13 


9 


8 


13 


15 


11 


14 


12 


10 


15 


12 


14 


6 


22 


14 


7 


6 


16 


8 


2* 


17 


26 


7 


14 


17 


16 


23 


18 


28 


24 


21 


2 


1 


S 


3 


2 


2 


1 


1 


2 


2 


2 


7 


4 


2 


6 


6 


1 


3 


5 


4 


2 


2 


4 


6 


7 
i 


7 


6 


6 


16 


6 


7 


9 


3 


4 


7 


8 . 


2 


2 


2 


2 


2 


2 


1 


2 


1 


1 


1 


2 


4 


4 


4 


3 


3 


3 


3 


4 


5 


1 


4 


1 


21% 


22% 10% 


26% 35% 21% 32% 26% 17% 


9% 


22% 14% 


17 


17 


17 


28 


32 


25 


15 


16 


21 


7 


20 


17 


oo 


56 


56 


44 


30 


49 


48 


53 


54 


78 


53 


61 


6 


5 


7 


5 


4 


5 


5 


5 


8 


6 


6 


8 


50% 


59% 


58% 


57% 56% 61% 61% 58% 55% 62% 


68% 


48% 


47 


47 


48 


48 


41 


47 


42 


48 


48 


41 


58 


a 


56 


56 


58 


56 


55 


57 


58 


52 


65 


56 


59 


48 ' 


50 


46 


51 


34 


40 


34 


46 


51 


51 


85 


50 


88 


31 


32 


30 


47 


41 


26 


27 


36 


41 


22 


25 


a 


47 


41 


46 


55 


64 


45 


58 


57 


48 


36 


44 


58 



TO=Total AE=± Aeronautical CE=CiviI IE-Industrial 
M=Malc AG=Agricultural EE=Electrkai ME=Mechanical 
F= Female CH=ChemicaI GM=Geologicai/Mining NE= Nuclear 



TABLE 6: Time of First Consideration and Final Decision of an Ikigfoeering Career 
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TABLE 7: Percentage of Respondents Rating the Following Factors as of "Very* 
or "Some" Importance in Influencing Their Decision to Study Engineering 
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IVrrentage of Men and Women Engineers Who Rated 
Various Occupational Themes as u Very Similar* or 
"Similar" to the Typical Engineer in Their Field and 
Themselves. 



TABLE 8: Means for Total, Sex, and Current Main Career Field 
and Standard Deviations for the Total Group of Engineering 
Graduates for the Purdue Interest Questionnaire 







SEX 




CURRENT MAIN CAREER FIFLD 


STANDARD 


SCALE 


TO 


M 


F 


AE AG CH CE EE 


EN IE 


ME NE RE 


DEV. 


ENGINEERING SPECIAL TY 


• 


























Aeronautical Engr 


33 


35 


31 


40 


37 


35 


31 


41 


20 


21 


37 


38 


32 


15.1 


Agricultural Engr 


30 


41 


37 


36 


40 


37 


45 


34 


44 


35 


43 


37 


40 


11.4 


Chemical En^r 


42 


41 


45 


40 


38 


50 


41 


40 


48 


43 


30 


44 


44 


10.8 


Civil Engr 


37 


37 


38 


31 


30 


32 


50 


28 


43 


36 


37 


36 


38 


11.5 


Electrical Engr 


37 


38 


37 


44 


36 


30 


20 


50 


31 


34 


37 


30 


35 


11.8 


Industrial Engr 


33 


32 


34 


22 


25 


33 


28 


27 


28 


48 


32 


30 


31 


14.2 


Interdisciplinary Engr 


48 


48 


48 


47 


50 


50 


48 


48 


54 


44 


40 


40 


40 


10.5 


Mechanical Engr 


42 


44 


40 


43 


46 


42 


30 


40 


37 


40 


50 


43 


40 


11.5 


Nuclear Engr 


40 


43 


41 


48 


43 


46 


38 


46 


40 


35 


44 


40 


42 


12.2 


FUNCTION 






























NEW DEVELOPMENTS: 


45 


45 


44 


u 


51 


46 


45 


40 


47 


34 


46 


48 


44 


11.6 


Research 


34 


33 


35 


45 


30 


38 


31 


30 


35 


26 


34 


30 


33 


14.7 


Development 


40 


40 


41 


40 


40 


45 


30 


40 


37 


37 


40 


44 


30 


12.4 


Design 


40 


42 


38 


42 


50 


36 


51 


40 


41 


28 


44 


40 


30 


12.7 


APPLICATIONS: 


42 


43 


41 


35 


41 


30 


44 


38 


30 


50 


44 


38 


41 


11.5 


Operations 


41 


41 


41 


33 


36 


42 


37 


37 


38 


52 


41 


38 


40 


10.6 


Production/Maintenance 


30 


30 


30 


32 


36 


37 


35 


36 


34 


40 


41 


36 


37 


10.5 


Construction 


25 


26 


23 


16 


20 


16 


43 


17 


28 


22 


24 


22 


26 


15.7 


MANAGEMENT: 


45 


45 


45 


37 


40 


45 


43 


42 


45 


52 


43 


43 


47 


11.1 


Technical Management 


43 


43 


43 


36 


38 


45 


41 


40 


42 


52 


43 


41 


44 


11.5 


Nontechnical Mgmt 


31 


31 


32 


23 


23 


31 


28 


27 


30 


43 


28 


20 


32 


13.0 


Sales/Service 


30 


31 


30 


21 


27 


30 


31 


28 


20 


36 


30 


27 


31 
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EDUCATIONAL LEVEL 






























Bachelors Degree Only 


30 


40 


38 


36 


40 


33 


43 


37 


36 


42 


30 


36 


38 


10.4 


Some Grad.Work - Engr 


45 


46 


45 


52 


40 


45 


46 


48 


46 


30 


47 


47 


44 


10.3 


Some Grad.Work - Nonengr 


44 


44 


44 


36 


30 


43 


42 


40 


42 


53 


43 


40 


45 


11.2 


Masters - Engineering 


44 


44 


43 


51 


50 


44 


40 


46 


46 


34 


45 


46 


42 


11.2 


Masters - Bus. Admin 


43 


42 


43 


33 


37 


43 


41 


40 


40 


53 


41 


30 


43 


12.3 


Doctorate 


30 


38 


40 


47 


41 


43 


34 


44 


38 


33 


30 


43 


38 


12.6 


SAMPLE SIZE 


2025 


1248 777 


58 


100 


102 316 267 


56 


205 318 


75 


101 





TOT - Total 
M - Male 
F - Female 

AE - Aeronautical Engineering 
AG - Agricultural Engineering 



CH - Chemical Engineering 
CE - Civil Engineering 
EE - Electrical Engineering 
EN - Environmental Engineering 
IE - Industrial Engineering 



ME - Mechanical Engineering 
NE - Nuclear Engineering 
RE - Resource (Mining, Geological 
Petroleum) Engineering 



Figure 6 Strong-Campbell Intercut Inventory Mean 
Profiles for Men and Women Engineers 
for Occupational Themes and Basic 
Interest Scales. 
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ienge or liking for problem solving). Men were more influenced b 
hobby activities than were women, while women were somewhat 
more influenced by certain job characteristics than were men (e.g. 
independence, challenge). 

Interest Measures 

The Strong Campbell Interest Inventory (SCO) includes scales to 
measure six occupational themes: realistic, investigative, artistic, 
social, enterprising and conventional. Survey respondents wei 
asked to rate how well each of the occupational themes described 
themselves and the typical engineer in their field. The percentage 
of men and women engineers rating each theme as "very" or 
"somewhat similar* 1 to the typical engineer in their field and 
themselves is illustrated in Figure 5. Both men and women agreed 
that the typical engineer is realistic, investigative, and conven 
tional. In addition, they rated themselves as most similar to these 
same three themes. Those engineers who actually took the SCD 
likewise scored highest on the realistic, investigative, and conven- 
tional themes (see Figure 8). Survey respondents rated themselves 
higher on the artistic and social themes than they rated the typical 
engineer in their field, and women rated themselves as more similar 
to the artistic theme than did men. Among those who took the 
SCU, women scored higher than did men on the artistic theme. 
Thus, engineer's self-reports of their occupational orientations were 
very consistent with their scores on the occupational themes on the 
Strong-Campbell Interett Inventory. 

Figure 6 illustrates the typical interest pattern of the men and 
women engineers who took the SCO. Among basic interest scales, 
engineers scored high on the mechanical activities, science and 
mathematics scales, but low on the social service, religious activi- 
ties, office practices, teaching, and medical service scales. The men 
demonstrated low scores on the basic interest scales under the artis- 
tic theme while women's scores were average on these scales. 

Table 8 illustrates the mean scale scores from the Puti 
Interett Questionnaire (PIQ) broken down by sex and current job 
field. Engineering specialty scale scores greater than 40 indicate the 
individual is similar to engineers in that specialty. The higher th 
score, the greater the degree of similarity. Scores below 
represent dissimilarity to engineers in that field. Likewise, high 
scores on the functional and educational level scales indicate th 
individual (or group) is similar to engineers who perform that fun 
tion or have attained that educational level. 



As the table illustrates, engineers scored highest on the scale 
corresponding to their field. There is significant variation acr 
fields on the functional scales. For the educational level scales 
most fields scored highest on graduate work or masters degree in 
engineering, the exceptions being industrial engineers who score 
highest on the non-engineering graduate work or masters in bus! 
ness administration scales. 



in 
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Examination of score differences between men and women 
revealed that sex bias occurred only with the Mechanical Engineer 
ing Scale of the PIQ where men scored significantly higher th 
women (p<.005). Within-field score differences were also examined 
across ethnic groups in a particular field and no significant! 
difference was found. 



In summary, the survey results depict engineers as working pri- 
marily in manufacturing and private business and being quit 
satisfied with their jobs. Their selection of an engineering careei) 
was heavily influenced by the nature of engineering work; engineer 
also rated the characteristics of their work as being very important 
to their job satisfaction. The analysis of the interest inventorie 
indicated that most scales do not demonstrate sex or ethnic bis 
and are consistent with current employment. The Purdue Intern 
Questionnaire appears to be a promising instrument for counseling 
engineering students, especially when used in conjunction with 
general interest inventory such as the Strong- Campbell Intere 
Inventory. X 4 3 
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Summary 



Introduction 



Preliminary results from a national survey of 
professional engineers were used to examine the 
factors affecting the career decisions of men and 
women engineers who had completed their 
bachelor's degree since 1975. Few differences 
between men and women were found in the survey 
results. Women decided to go into engineering at 
a later time than did men and were less influ- 
enced by hobbies in making this decision. 

Both men and women were primarily influenced 
by work-related factors such as challenge, liking 
for problem-solving and opportunity to be 
creative in their decision to become an engineer. 
Other major influences included high school math 
and science courses and college engineering 
courses. 

There were few differences in the employment 
patterns and professional activities of men and 
women who recently graduated in engineering. Men 
were a little more likely to be satisfied with 
their career development, more satisfied with 
their initial jobs and to have more supervisory 
responsibilities in their current (1981) jobs. 
Women on the other hand were more likely to 
belong to more than one professional society and 
to have taken short courses in management. 

Factors that were most important to 
engineers in their jobs included satisfying work 
and an opportunity to use their skills and abili- 
ties in challenging work. Aside from these 
intrinsic work-related factors, engineers were 
concerned with having a pleasant social environ- 
ment to work in. 

A significant finding in this study was the 
overwhelming number of engineers interested in 
pursuing graduate education. The vast majority 
of the respondents had already started graduate 
work or indicated plans to do so. This is con- 
trary to the widely held view that few graduates 
continue their education. However, a significant 
proportion of our respondents planned to pursue 
graduate work in management and on a part-time 
basis. 



* This research was supported by grant number 
SEO 79-19613 from the National Science 
Foundation, Research in Science Education. 



During the past ten years, there has been a 
dramatic increase in the proportion of women stu- 
dents enrolled 1n engineering programs. As of 
1980, women represented 14.536 of the freshman 
engineering students compared to less than three 
percent 1n 1970. 1 Numerous factors have been 
identified as contributing to this dramatic 
increase Includino (1) changes 1n the job market, 
(2) recruitment of women engineers by Industry, 
and (3) a change in the societal attitude toward 
women's roles. As engineering becomes a more 
open field for women, the characteristics of the 
women who enroll in engineering programs may 
change. 

In this paper, we will examine and compare 
factors contributing to the career decisions and 
career satisfaction of men and women engineers 
who have completed their Bachelor's degree within 
the past seven years. CM Square analyses of 
frequencies were used to test for sex differ- 
ences. Differences that were statistically sig- 
nificant at the .05 level or less are noted. 

Description of the Sample 

The data presented below are derived from 
the preliminary results of the National Engineer- 
ing Career Development Survey conducted at Purdue 
University under a grant from the National Sci- 
ence Foundation. This survey was mailed to a 
national sample of men and women members of 
several major engineering societies who agreed to 
participate in the study. A subsample of the 
respondents who received their Bachelor's degree 
in 1975 or later was selected for this analysis. 
Within this subsample, men and women were matched 
by year of graduation and society membership. 
The sample discussed in this paper consisted of 
262 pairs of matched men and women engineers. 
The percentage of respondents that graduated in 
each of the past seven years included 10% 1975), 
11% 1976 , 16% (1977), 22% (1978). 26* (1979), 
14% (1980), and 1% (1981). In addition, the per- 
centage of respondents from each of the partici- 
pating engineering societies were 336 (ANS), 10% 
AIChE), 30%(ASCE), 9% (IEEE), 26% (ASME), 7% 
(AIIE), 4% (ASME of AIME), and 11% (ASAE). 
Eighty-seven percent of these engineers were 
employed full-time in engineering positions. The 
rest of the respondents were either employed 
part-time or 1n non-engineering positions. Table 
1 Illustrates the major characteristics of the 



7B 



1982 COLLEGE INDUSTRY EDUCATION CONFERENCE PROCEEDINGS 



9 

ERLC 



150 



_ F-1-2 - 



TABLE 1 

Job Characteristics for First Job After BS 
and Present Position. 



First Job 


Present 


After BS 


Job 


M 


F 


M 


F 


362 


432 


39* 




46 


40 


45 




12 


11 


12 


10 


6 


5 


4 


4 


f OCT \ 

257) 


(255) 


(258) 


[ZbZ) 


M 


F 


M 


F 


26 


23 


24 


24 


21 


21 


29 


19 


15 


14 


20 


18 


10 


12 


9 


8 


8 


4 


7 


4 


8 


7 


8 


10 


7 


6 


7 


5 


4 


7 


6 


5 


1 


6 


0 


7 


(255) 


(252) 


(259) 


(251) 


M 


F 


M 


F 


29 


26 


32 


27 


17 


22 


18 


22 


16 


18 


12 


11 


14 


11 


13 


13 


13 


11 


10 


10 


4 


4 


7 


9 


3 


2 


2 


2 


3 


6 


5 


6 


(252) 


(251) 


(257) 


(249) 



Type of Employer 

Manufacturing 
Other Business 
Government 
Health/Education 
(No. of Cases) 



Principal Field 
Civil 

Mechanical 

Other Engineering 

Chemical/Petroleum 

Agricultural 

Electrical/Computer 

Industrial 

Non-Engineering 

Environmental 

(No. of Cases) 



Function 
Design 

Research & Develop. 
Pre-Profes. /Other 
Operatn., Produc. 
Test., Construe. 
Management 
Sales 

Consulting 
(No. of Cases) 

respondent's first job after receiving the B.S. 
degree and the current (1981) job. There were no 
statistically significant differences between men 
and women in terms of these job characteristics. 
Most of the respondents were employed by manufac- 
turing firms or some other type of business. The 
largest proportion of the respondents were 
involved either in design or in research and 
development as their primary function. 

Of the respondents 93* were white (non- 
Hispanic) and about half of them were married. 
However, a significantly larger proportion of 
women (90*) than of men (76*) reported having no 
children. The women were somewhat more likely to 
have fathers with professional positions than 
were the men (50* vs 38*). However, men and 
women were equally like to have fathers who were 
engineers (18* men, 22* women) and mothers who 
were working during the respondent's college 
years (53* men, 54* women). In addition, 27* of 
the women were married to professional engineers 
while only three percent of the men had married 
professional engineers. Among those who were 
married, 86* of the women reported that their 
spouse had a Bachelor's degree Or a more advanced 



degree compared to 46* of the spouses of men. 
This difference is probably a function of several 
factors including societal attitudes, age when 
married and the relative proportion of men and 
women enrolled in college engineering programs. 
Finally, the majority of the respondents had 
attended public high schools (85*) and public 
colleges or universities (71*). 



Career Decision 

Table 2 presents responses to a 
TABLE 2 



question 



Time of Engineering Career Decision. 



First 


. Final 




Considered 


Decision 


M 


F 


M 


F 


23* 


9* 


6% 


2% 


22 


11 


8 


2 


39 


46 


48 


33 


8 


15 


18 


26 


4 


8 


11 


19 


1 


7 


5 


10 


2 


6 


4 


9 


(251) 


(255) 


(255) ( 


250) 



Time 

Before High School 
Grades 9-10 
Grades 11-12 
During 1st year of 

col lege 
During 2nd year of 

col lege 

During 3rd or 4th 
year of college 
After col lege 
(No. of Cases) 



*** £ < '° 01 

concerning when the respondents decided to study 
engineering. The majority of both the men and 
the women first considered engineering as a 
career during the last two years of high school. 
However, a larger proportion of men (45*) than 
women (20*) had considered engineering before 
their last two years of high school. In general, 
the women's initial and final decisions to become 
an engineer occur later than the men's decisions 
( £ < .001). 

Aside from the timing of their career deci- 
sion, there were also differences among the men 
and women in terms of how strongly various fac- 
tors influenced their decision to study engineer- 
ing. Table 3 presents the percent of men and 
women who rated various factors as of "very" or 
"some" importance in their career decision. In 
general, the most influential factors are related 
to the characteristics of the jobs held by 
engineers. These factors include challenge, lik- 
ing for problem solving activities, being curious 
or creative, and salary. All of these factors 
except salary relate to intrinsic satisfaction 
derived from engaging in engineering work. Aside 
from work-related factors, respondents rated high 
school math and science courses and college 
engineering courses as very influential. The 
most influential people included father, mother, 
and high school and college teachers. 

There were some significant differences 
between men and women in their perceptions of how 
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TABLE 3 

Percentage of Men and Women Respondents Rating 
the Following Factors as Very or Somewhat 
Important in Influencing Their Decision to 

Study Engineering. 



Peop 1 e 


Total 


Male 


Femal e 


Father/male guardian 


64 


66 


62 


Mnthpp/f prn a 1 p niMrriian 

i i\j viici / i ciiia ic uuai u i uii 


49 


49 


49 


H 5 math or sci teacher(sl 


47 


49 


44 


fnllpcip tparhppfO 

L» \J 1 1 CUC VCuLMCI \ ^ / 


44 


40 


49* 


Mai q onni noort c 1 
ridlc ciiyillccF \a) 


33 


14 


•31 


Fr i ends 


33 


34 


33 


flthpr pplativp 


31 


32 


30 


M ^ rnun^p 1 nr( ^ \ 

n » j » luuiijc iui \ j y 


23 


27 


19 


College counselor(s) 


22 


20 


23 


Femal e engi neer(s ) 


11 


7 


15** 


four^p^ 








College engineering 


79 


77 


81 


H.S. science 


66 


67 


64 


H.S. math 


66 


62 


69 


Col lege math 


54 


51 


58 


College science 


47 


47 


47 


College physics 


45 


46 


44 


College chemistry 


33 


33 


32 


Career education 


17 


18 


15 


fiii"iHanrp anH Tpstino 








Career or occupation infor. 


57 


60 


54 


ADtitudp tpst^ 


43 


43 


43 


Trifoirocf inupntriru »*PQiilt"Q 


25 


c u 


24 


Hobbies and Activities 








I ii>o nmhlpm cnluinn 
L ! Kc pi uu i cm ju i v i ii y 


ou 


85 


oo 


ueing curious or creative 


Ol 


ftp 

o c 


fll 


n all L 1 MvJ LU Lie Ul bclVILc 


47 


47 


47 


Relevant work experience 




**0 


11** 


Using a computer 




11 
O 1 


4H* 


Lonsiruction noDDicb 




42 


1R*** 


nee nan i ca i nuDDy 




41 




uutooor activities 


24 


25 


?1 


JL 1 ClILC l ILL 1 UII 


22 


24 


19 


Sripnrp Fair DarticiDation 

JL I CULL 1 Qll pui t 1 L 1 |/UV 1 VII 


17 


23 


11*** 


Tprhniral Publiration^ 


16 


22 


10*** 


Building electrical devices 


16 


23 


8*** 


Farm experiences 


15 


17 


13 


Building model airplanes 


14 


24 


4*** 


Science Clubs 


12 


14 


11 


Hobby Magazine 


12 


21 


2*** 


Pre-college summer seminars 


11 


8 


13 


Flying aircraft 


11 


15 


6** 


Junior Achievement 


4 


3 


4 


Work 








Chal lenge 


87 


83 


90 


Salary 


79 


78 


80 


Creativity 


72 


70 


74 


Independence 


70 


61 


78*** 


Type of work 


66 


65 


66 


Security 


63 


60 


66 


Prestige 


61 


58 


65 


Leadership 


56 


49 


54*** 


Rapid Advancement 


51 


46 


55 



* £< .05 
** p_ < .01 
*** p < .001 



strongly the various factors influenced their 
career decision. Although very few respondents 
were influenced by female engineer(s), women were 
more likely to report this as an important factor 
than were men. Women also rated the importance 
of leadership and independence more highly than 
did men. Although less than half of the respon- 
dents viewed hobbies and hobby magazines as 
important, men were more likely to rate them as 
important than were women. 

Respondents were also asked to indicate 
which of the factors was most influential in 
their choice of engineering specialty. The most 
frequently cited factors for both men and women 
included challenge, liking for problem-solving, 
and college engineering courses. Finally, it 
should be noted that the majority (71%) of both 
men and women respondents were satisfied with 
their choice of occupation. 

Education 

Of particular interest were the educational 
aspirations of the respondents and their atti- 
tudes toward further education. Table 4 presents 

TABLE 4 

Current and Planned Educational Level of 
Survey Respondents. 



Educational Level 



Current 


M 


F 


BS, no graduate work 


47% 


47% 


BS, some graduate work 


19 


21 


MS, engineering 


26 


26 


MBA 


4 


3 


MS, other non-engr. field 


1 


0 


Ph.D. 


1 


1 


Other 


3 


2 


(No. of Cases) 


(257) 


(259) 


Planned 


M 


F 


No further education 


17 


5 


Some Eng.grad work-no degrees 


21 


18 


Some Mgt.grad work-no degrees 


12 


10 


MS Engineering 


15 


19 


MBA 


20 




MS other non-engineering 


0 




MS engineering & non-engr. 




4 


Ph.D. engineering 


r 


5 


Ph.D. non-engineering 




3 


Other 


r 


3 


Content Summary-Graduate Work 






Engineering graduate work 


46 


42 


Engr. & non-engr. grad work 


2 


4 


Non-engineering graduate work 


36 


42 


Degree-Content Summary 






MS or Ph.D. engineering 


25 


24 


MS engineering I non-engr. 


2 


4 


Ms or PhD non-engr. 


24 


32 


(No. of Cases) 


(257) 


(258) 



information about the current and planned educa- 
tion of our respondents. There were no signifi- 
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cant differences among the men and women in terms 
of their current and planned educational level. 
About half of the respondents had already engaged 
in graduate work beyond the Bachelor's degree. 
In addition, 26% of the respondents had already 
completed a Master's degree. Only 12% of the men 
and eight percent of the women did not plan any 
further education. Of those who did not plan any 
further education approximately half had not 
already engaged in some graduate work. Thus, 
only about five percent of the engineers surveyed 
had not participated in further education and did 
not plan to. Forty-six percent of the men and 
42% of the women plan to do graduate work in 
engineering while 32% of the men and 35% of the 
women were planning graduate work in management. 
In general, both men and women respondents seem 
to personally feel a need for graduate work since 
95% of them had already started or planned to 
pursue graduate courses and over half of them 
expected to get advanced degrees. However, when 
asked about their opinion of graduate education, 
63% of the respondents agreed that a Bachelor's 
degree is sufficient preparation for an engineer 
and that no graduate work is needed. About half 
of the respondents agreed that graduate work is 
needed in management or engineering. Hence, 
there appears to be a minor discrepancy between 
the respondents' personal educational plans and 
their opinion of the need for graduate education. 
It may be that some of the respondents feel an 
engineer can adequately perform his or her work 
with a Bachelor's degree, but that additional 
education is needed for career advancement. This 
latter hypothesis is supported by the large 
number of engineers seeking training in manage- 
ment. When asked to state a preference among 
graduate programs oriented toward design, 
research, or management, the management-oriented 
program received the most endorsements (48%), 
compared to design (27%) and research (20%). 

Job Satisfaction 

In this section we will explore similarities 
and differences between men and women engineers 
in terms of how satisfied they are with their 
jobs and the job characteristics which are impor- 
tant to them personally. We will also examine 
the respondents assessment of various factors 
which may interfere with career development. 

Table 5 illustrates the responses of the men 
and women engineers in our sample to questions 
concerning job satisfaction and the nature of 
their jobs. Clearly the majority of respondents 
are satisfied with their present job. However, a 
larger proportion of the women than the men were 
not satisfied with their first job. This may be 
partially a function of the perceived relevance 
of their educational background. Job satisfac- 
tion was significantly related to perceived 
relevance of educational background for both the 
first job after B.S. and the present job. Those 
who were satisfied with their job were more 
likely to perceive their educational background 
as relevant to their job than were those who were 
not satisfied with their job. This relationship 
between job satisfaction and relevance of educa- 
tional background was stronger for the first job 



TABLE 5 

Job Satisfaction, Relevance of Education, 
Technical Supervisory Responsibility and 
Salary on First and Present (1981) Job. 



Satisfaction with Work 
Satisfied 

Neutral or Oissatisfied 
(No. of Cases) 



Relevance of Education 

Must have/very important 

Important 

Some Importance 

Little or No Importance 

(No. of Cases) 



Supervisory Responsibi 1 ity 
None 

Supervision of 
Non-Professionals 
Superv. of Prod.& Mgt 
(No. of Cases) 



Technical - Admin . Function M 
Technical 

Technical -Administrative 
Administrative (tech.) 
Admin, (non-tech.) 
(No. of Cases) 

Technical Responsibility 
Simple-Limited 
General -Standard 
Complex-Pioneering 
(No. of Cases) 



1st 


Job 


Present 


After BS 


Job 


M 


r 




F 


75% 


55% 


85% 


m 


30 


44 


20 


26 


(249) 


(247) 


(255) 


(245) 


** 






M 


F 


M 


F 


55 


55 


6? 


65 


28 


20 


25 


23 


10 


17 


10 


12 


7 


6 


2 


5 


(254) (254) 
* 


(257) 


(250) 


y M 


F 


M 


F 


55 


65 


45 


55 


36 


32 


39 


35 


8 


5 


18 


9 


(252) 


(253) 


(259) 


(250) 




** 


i M 


F 


M 


F 


71 


71 


61 


62 


22 


27 


27 


27 


6 


6 


11 


9 


1 


2 


1 


2 


(242) 


(240) 


(251) 


(241) 


M 


F 


M 


F 


17 


15 


5 


5 


78 


74 


74 


73 


10 


11 


21 


21 


(252) 


(251) 


(257) 


(248) 



Annual Salary 
Upper Quartile 
Median 

Lower Quartile 
(No. of Cases) 



First Job 
Male Female 



$217300 
17,900 
14,900 
(174) 



Pres ent Job 
Male" 



20,900 
18,200 
15,800 
(177) 



28,200 
25,300 
22,800 
(240) 



FemaTe 
27,600 
25,000 
22,800 
(231) 



* £ * 

** £ < 



.05 
.01 



after B.S. graduation than for the present job. 
In general, the respondents indicated that their 
first job was primarily technical in nature with 
little supervisory responsibility. Present jobs 
are characterized as somewhat more administrative 
with higher levels of technical and supervisory 
responsibility. The men in our sample reported 
significantly more supervisory responsibility for 
their present job than did the women. In addi- 
tion, a larger proportion of men (70%) than women 
(56%) reported being very satisfied with their 
progress in their occupation ( £ <.02). 

Given these differences in supervisory 
responsibility and career progress, how do men 
and women compare in terms of professional 
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activities? Women were significantly ( £ < .01) 
more likely to belong to two or more national 
societies than were the men (52% vs 40%). When 
asked to indicate whether or not they had engaged 
in a number of different technical activities 
during the past year, men and women engineers 
responded similarly. The vast majority of our 
respondents (90%) read about engineering or sci- 
ence and many discussed engineering developments 
with their associates (76%). Only about 20% 
reported taking an engineering or science course 
during the past year. However, more women (32%) 
than men (24%) had attended a short course or 
workshop on management ( £ < .05). Only 22% had 
attended a national technical meeting while even 
fewer had presented one or more technical papers 
(7%). The small number of respondents reporting 
this type of activity may reflect the fact that 
the majority are recent graduates. Finally, 58% 
of the engineers in our sample were registered 
engineers in training. 

What types of factors do engineers feel are 
important in a job? Table 6 presents a rank ord- 

TABLE 6 

Rank Order of Various Job Factors in Terms 
of Importance and Degree to Which They 
Characterize Present Jobs. 



Imptnce Charac Rank 
Rank % Rank % Dif . 



Engage in satisfying work 


~T 84 " 


11 


32 ^V5 


Opportunity to use skills 


2 80 


7 


38 


-5 


Interest in working together 


3 76 


19 


26 


-16 


Co. well-managed/progressive 


4 71 


26 


19 


-22 


Comfortable income 


5 69 


3 


44 


2 


Pleasant co-workers 


6 69 


4 


42 


2 


Superiors delegate respon. 


7 67 


6 


40 


1 


Participate in decisions 


8 61 


25 


20 


-17 


Propose new ideas 


9 59 


12 


32 


-3 


Freedom to manage own work 


10 58 


8 


38 


2 


Advance economically 


11 56 


17 


27 


-6 


Freedom in personal life 


12 56 


14 


31 


-2 


Desirable geographic location 


13 52 


2 


46 


11 


Co. realizes home responsibility 


14 51 


16 


30 


-2 


Personal leave available 


15 51 


5 


42 


10 


Know responsibilities exactly 


16 50 


18 


26 


-2 


Be original and creative 


17 40 


24 


22 


-7 


Up-to-date on new develop. 


18 48 


20 


26 


-2 


Job security 


19 48 


15 


30 


4 


Work with ideas 


20 47 


21 


25 


-1 


Variety of technical work 


21 47 


13 


31 


8 


Problems with no easy solutions 


22 45 


9 


38 


13 


Work with people 


23 44 


1 


46 


22 


Exercise leadership 


24 43 


29 


17 


-5 


Move into a management career 
Opportunity to he»p others 


25 43 


10 


"4 


15 


26 36 


31 


15 


-5 


Prepare/top level careers 


27 36 


35 


10 


-8 


Flexible working hours 


28 35 


23 


24 


5 


Make significant contributions 


29 34 


34 


12 


-5 


Co-workers interested/new devel . 


30 33 


30 


16 


0 


Work with things 


31 31 


22 


25 


9 


Freedom from pressure 


32 26 


32 


14 


0 


Assigned to different areas 


33 23 


28 


18 


5 


Travel opportunities 


34 21 


27 


19 


7 


Select own work projects 


35 19 


36 


6 


-1 


Enhance status/prestige 


36 19 


33 


12 


3 



ering of a number of job factors based on the 
percent of recent graduates who rated each factor 
as "very" important to them personally. It also 
includes the rank based on the percentage who 
indicated each factor was very characteristic of 
their present position. Only total group percen- 
tages are reported in this table since there were 
very few sex differences. The only significant 
differences between men and women involved the 
importance ratings of flexible working hours and 
the availability of personal leave. Women rated 
these factors as more important than did the men 
which is consistent with our findings in a previ- 
ous survey. The most important factor was the 
"opportunity to engage in satisfying work" fol- 
lowed by the "opportunity to use my skills and 
abilities in challenging work." These two factors 
involve intrinsic rewards derived from engaging 
in the work. It is interesting to note that the 
factors which influenced the engineer's decision 
to study engineering were also intrinsic. 
Engineers also expressed some concern about their 
social work environment. This is reflected in 
the high ranking of factors such as "pleasant 
people to work with" (ranked 6th), and "a posi- 
tion where people are interested in working 
together and not encouraging petty jealousies" 
(ranked 3rd). Although salary was viewed as 
fairly important (ranked 5th), social status and 
prestige was rated last. 

There is a positive relationship between the 
rank ordering based on importance ratings and the 
rank order based on characteristic ratings. The 
Spearman Rank Order Correlation between the two 
rankings is .64 which is significant at the .01 
level. A comparable degree of relationship has 
been found between importance and characteristics 
ratings in an -earlier survey of Purdue engineer- 
ing graduates. 

Although there 1- a high degree of 
correspondence between the importance and charac- 
teristic rank orderings, differences between the 
ranks of each individual item can give us some 
insight into how discrepant the engineer's jobs 
are from their ideal jobs. Negative rank differ- 
ences represent factors which are more important 
to the engineers than they are characteristic of 
their jobs. Positive discrepancies represent 
factors that are more characteristic of the jobs 
than important. As Table 6 illustrates, the 
greatest discrepancies occurred for the "oppor- 
tunity to work with people" and "company is well- 
managed and progressive." Working with people was 
very characteristic of the engineers' jobs, but 
of less Importance relatively to them. On the 
other hand, the engineers tend to place working 
in a "well -managed and progressive company" and 
"participating in work-related decisions" as 
important, but they do not rate these factors as 
likely to be characteristic of their jobs. In 
general , the high correspondence between the 
importance and characteristic ratings may reflect 
tM generally high level of job satisfaction in 
the sample. 

Aside from characteristics of the job or 
work setting, there are a number of situational 
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factors which can affect the individual's career 
development. Table 7 presents a rank ordering of 
various situational factors which were rated as 

TABLE 7 

Rank Order Table of the Percentage of Male 



Career Development. 

Factor 
Geographical location 
Other demands on time 
Unsatisfactory work opportunities 
Demands of spouse's career 
Little financial incentive to work 
Unfavorable co-worker attitude 
Travel demands of your job 
Lack of adequate household help 
Small children at home 
Anti-nepotism policy 
Unfavorable family attitudes 
Poor personal health 
Unfavorable attitudes of friends 



on 


Their 


T 


M F 


53 *8 58* 


47 48 46 


29 


25 29 


22 


17 28** 


15 


19 12 


14 


12 16 


13 


14 12 


11 


6 15** 


11 


14 9 


8 


6 11 


7 


8 6 


5 


5 4 


3 


3 3 



* £ 
** £ 



.05 
.01 



having a "major" or "moderate" Influence on 
career development. The most highly rated factor 
was the geographical location of jobs which was 
somewhat more of a problem for women than men. 
Given that many of the women were married to pro- 
fessional people, this may reflect the problem of 
a dual-career couple. The only other major 
career influence was other demands on the 
individual's time which affected about half of 
the men and women in the sample. Women were more 
likely than men to cite demands of spouse's 
career and lack of household help as a problem. 
However, these factors were highly rated by only 
a small proportion of the sample. In general, 
the factors presented did not have a large impact 
on our respondents. The engineers in our sample 
were not greatly affected by negative attitudes 
of friends, family, or coworkers, and most of 
them did not have children. 

Finally, our respondents were asked to indi- 
cate the extent to which they agreed with a 
number of statements concerning the role of women 
in the work force. Table 8 presents the percen- 
tage of men and women agreeing with these state- 
ments. In general, both men and women have 
favorable attitudes toward working women. How- 
ever, a greater proportion of women than men 
agree wi th the statements . The 1 argest 
discrepancy in the opinions of the men and women 
concerned working mothers. While 77% of the 
women felt a mother of preschool children could 
work full time and still fulfill her maternal 
duties, only 41X of the men supported this state- 
ment. This type of discrepancy could lead to 
some difficulties for women engineers who choose 
to resume full time employment shortly after hav- 
ing a child. However, the fact that more than 
half of the male respondents agreed with all of 
the other statements reflects a fairly positive 
attitude toward women in the work force. 



TABLE 8 

Percentage of Men and Women Engineers Agreeing 
with Statements Concerning the Role of Women 
in the Work Force. 



Total Male Female 



1. Women can assume industry 

leadership roles 

2. Women can be successful 

engineering competitors 

3. Women are good self- 

confident engineers 

4. Women engineers do not have 

to sacrifice femininity 

5. Pregnancy does not make women 

less effective engineers 

6. Full -time employed mother as 

good as mother not employed 

7. Wife's career more important 

than helping husband 
in his career 



91 


90 


93 


96 


92 


100*** 


92 


87 


98*** 


83 


74 


92*** 


73 


64 


82*** 


59 


41 


77*** 


64 


56 


73*** 



£ < .001 



Conclusion 



In conclusion, there were few differences 
between men and women recent engineering gradu- 
ates in terms of their job characteristics or 
career influences. Women tended to decide to go 
Into engineering at a later time than did men and 
were slightly less satisfied with their first 
jobs. Men and women were equally satisfied with 
their present jobs and had slm^ar technical 
responsibilities, although men had more super- 
v i sory res pons i b i 1 i ty and were more s at i sf i ed 
with their progress in their career. 

Both men and women engineers were attracted 
to engineering as a career because of intrinsic 
work-related factors such as challenge, problem- 
solving activities and opportunities to be 
creative. A similar group of Intrinsic work- 
related factors was rated as very important to 
the engineers in their jobs. Aside from factors 
related to the type of work, men and women were 
influenced by high school math and science course 
and college engineering courses in their decision 
to study engineering. 

The overwhelming majority of the respondents 
had already begun taking graduate courses or 
indicated plans to do so. About > *hird of the 
respondents planned to pursue graduate work in 
management compared to about half who planned 
engineering graduate work. Since most of the 
respondents were employed full-time, it is quite 
probable that they will pursue their graduate 
work on a part-time basis. 
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ABSTRACT* 



Shell, Kevin Duane. Ph.D., Purdue University, August 1982. Utility 
of Cognitive and Noncognitive Factors in Predicting Academic Status and 
Curricular Specialization of Beginning Engineering Students. Major Pro- 
fessor: J. F. Feldhusen. 

The primary purpose of the present study was the examination of the 
utility of pre- or early -college cognitive and noncognitive factors in 
predicting later academic status and curricular specialization of stu- 
dents who had begun college as engineering students. Also of major con- 
corn were effects of different sample representations or of nonnormally 
distributed measures upon differentiation results. Cognitive data 
included SAT scores, high school rank, and average grades in math, sci- 
ence, and English. Noncognitive data included the students' sex, 
socioeconomic status (SES) measures, and interest scores from the 
Strong-Campbell Interest Inventory (SCII) and the Purdue Interest Ques- 
tionnaire (PIQ). 

During their first semester in fall 1976, 419 beginning engineering 
students took the two inventories. They were followed up eight semes- 
ters later and classified according to both academic status and special- 
ization field. From this original sample was selected a subgample of 
317 students who proportionally (by field) represented the 1975 begin- 
ning student population as of eight semesters later. 

The majority of the 63 factors were statistically distributed non- 
normally and were thus normalized. Each factor was examined as normal- 
ized and nonnormalized data as well as with the original sample and the 
modified sample. Single-factor ANOVA was performed on each factor under 
each of the four conditions, and several discriminant analyses were per- 
formed on various sets of the factors. 
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x 



Results indicated that cognitive and noncognitive factors were 
approximately equally useful in predicting academic status, but certain 
of the noncognitive factors were much more useful than the cognitive 
factors in predicting specialization. Of special importance, although 
specialization is a subgrouping of academic status, many factors which 
differentiated specializations did not differentiate academic status 
groups. In addition, SATs were no more useful in differentiating groups 
than other cognitive factors or even some noncognitive factors. 
Finally, with differences in group representation or with nonnormally 
distributed factors, the utility of only a few factors varied appreci- 
ably. However, under such conditions the set of factors selected for 
multi-factor prediction tended to be somewhat different while giving 
comparable reclassification results. 



*This research was supported by grant No. SED79-19613 from the Research in 
Science Education (RISE) program of the National Science Foundation. 
Grantees undertaking such projects under NSF sponsorship are encouraged to 
express their judgement in professional and technical matters. Points of 
view or opinions do not, therefore, necessarily represent official Nationa 
Science Foundation procedures or policy. 
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Androgyny and Job Performance In a 
Male-Dominated Field 



Carolyn M. Jagacinski William K. LeBold 
Kathryn Linden Kevin D. Shell 



Purdue University 



ABSTRACT 

The relationships between androgyny and self-report measures of job perfor- 
mance, satisfaction, self -concept of abilities, and attitudes towards women in 
the engineering work force were examined for a sample of male and female 
engineers. The androgynous and masculine sex-typed groups reported signifi- 
cantly higher levels of Job performance, Job satisfaction and self -concept of 
abilities than did the feminine sex-typed and undifferentiated groups regardless 
of sex. The androgynous group was not significantly different from the mascu- 
line sex-typed group on any of the measures of Job performance or self -concept 
of abilities. For the measure of attitudes towards women in the engineering 
work force, females tended to be more favorable than were males regardless of 
their sex-typed grouping. Analysis of self -report measures did not support the 
hypothesis that androgynous persons perform better in a male -dominated field 
than do masculine sex-typed persons. It appears that the presence of instrumen- 
tal traits is related to higher levels of self -reported Job performance and 
satisfaction in engineering. 



This paper was presented at the Annual Meeting of the American Psychological 
Association, Washington, D.C, August, 1982. 
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Androgyny and Job Performance in a Male -Dominated Field* 

Carolyn M. Jagacinski William K. LeBold 

Kathryn W. Linden Kevin D. Shell 

Purdue University 



Recent research in the area of masculine and feminine personality charac- 
teristics has led to conflicting results concerning the adaptive value of andro- 
gyny. Bern and her colleagues (Bern 1975; Bern 4 Lenney, 1976; Bern, Marty na 4 Wat- 
son, 1976) have argued that androgyny facilitates adjustment in terms of 
behavioral flexibility. Androgynous individuals can more easily adapt to 
cross-sex typed activities in the laboratory setting than sex-typed individuals. 
In addition, androgynous individuals have been found to have higher levels of 
self-esteem (Spence, Helmreich, 4 Stapp, 1975). Majors, Carnevale, and Deaux 
(1981) have also reported that androgynous individuals are better liked and are 
perceived to be better adjusted than sex-typed individuals. Heilbrun (1981) has 
found that androgynous college women are more satisfied with their performance 
and are rated as more competent than their sex-typed female peers. However, 
this relationship was not found for male college students. These results would 
lead one to hypothesize that in a male-dominated field such as engineering, 
androgynous individuals should evidence greater satisfaction and higher levels 
of performance than sex-typed individuals at least where women are concerned. 
However, other research suggests that the instrumental characteristics endorsed 
by individuals classified as masculine sex-typed or androgynous may be more 
predictive of performance In a male-dominated field (see Spence and Helmreich, 
1979; Lubinski, Tellegen 4 Butcher, 1981; Motowidlo, 1982). 

The present research was conducted to investigate the relationship between 
sex-typing and self-reported job satisfaction and performance in the male- 
dominated field of engineering. In particular, we were interested in determin- 
ing whether or not androgyny would lead to greater levels of satisfaction and 
performance for males as well as females, or if simply the presence of instru- 
mental traits would be associated with greater levels of satisfaction and per- 
formance. 

Method 

Subjects 

Subjects in this study represent a subsample of the respondents to a 
national survey of career patterns in engineering. Subjects in the national 
survey were selected from nine different engineering societies. The subsample 
of 346 men and 3^6 women used in this study were matched by year of B.S. gradua- 
tion and society membership. In addition, the subsample was limited to respon- 
dents who received their B.S. degree since 1975. 

• This research was supported by grant No. SED79-19613 from the Research in 
Science Education (RISE) program of the National Science Foundation. 
Grantees undertaking such projects under NSF sponsorship are encouraged to 
express their judgement in professional and technical matters. Points of 
view or opinions do not, therefore, necessarily represent official National 
Science Foundation procedures or policy. 
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Procedure 

Respondents completed the instrumental and expressive scales of the Per- 
sonal Attributes Questionnaire (Spence & Helmreich, 1978) as well as an exten- 
sive survey and interest inventory. Instrumental and expressive scores were 
formed by summing the designated item responses for respondents with complete 
data. Table 1 contains the means and medians for the instrumental and expres- 
sive scales. Men scored significantly higher than did women ( t(707)=2.40, 
£<.02) on the instrumental scale but the difference between the groups was not 
significant on the expressive scale. Consistent with the results of Spence and 
Helmreich (1978), there was a low positive correlation between the instrumental 
and expressive scales (r=.055, j>>.05). 



INSERT TABLE 1 ABOUT HERE 



Total group medians were used to divide the group into four sex-typed 
groups according to the following scheme: 

Classification Instrumental Expressive 

Androgynous Above Median Above Median 

Masculine Typed Above Median Below Median 

Feminine Typed Below Median Above Median 

Undifferentiated Below Median Below Median 

Table 2 presents the percentage of men and women engineers classified into these 
four sex-typed groups. There is a significant difference between the percentage 
of men and women classified into each group (x (3)=8.38, £<.05). Women 
engineers were more likely to be classified as feminine sex-typed than were men 
( 30 % vs. 22%), but there was little difference between the percentage of women 
and men classified as masculine sex-typed (2k% vs. 22<). 



INSERT TABLE 2 ABOUT HERE 



For comparison purposes, the engineers were also classified into the four 
sex-typed groups using the medians reported by Spence and Helmreich (1978) for a 
college sample. Table 2 displays the percentage of engineers and college stu- 
dents classified in this manner. The college median on the instrumental scale 
(21) was lower than the engineers' median while the college median on the 
expressive scale (23) was higher than the engineers' median. Using the college 
medians, the engineers are more likely to be classified as masculine sex-typed 
as compared to the classification using their own medians. Using college medi- 
ans, women engineers were less likely to be classified as feminine sex-typed and 
undifferentiated and were more likely to be classified as masculine typed and 

161 



ERJC 



F-3- 1 * 



androgynous than were the college women. The male engineers tended to be clas- 
sified similar to Spence and Helmreich 's (1978) male college students. 

The engineers' responses to various items on the survey dealing with job 
performance, job satisfaction, self -concept of abilities and attitudes towards 
women in the engineering work force were analyzed using a procedure recommended 
by Taylor and Hall (in press). Taylor and Hall suggest the use of factorial 
analysis of variance to test the main effects of the instrumental and expressive 
scales as well as the interaction between the two scales. Taylor and Hall 
explain that the presence of a main effect for both the instrumental and expres- 
sive scales would suggest that androgyny (the presence of both instrumental and 
expressive traits) is associated with higher scores on the dependent M* 5 "™ 
(assuming the significant main effects reflect a positive relationship with the 
depend? variable). If only one scale is consistently found to be related to 
the dependent variable, the concept of androgyny may not be relevant to the 
measures being examined. In accordance with this recommend ation ouranalyses 
involved 2X2X2 analyses of variance and covariance using ^ e following three 
factors: Instrumental scale (above and below the engineers median), Expressive 
scale (above and below the engineers' median ), and Sex (male and female). 

Results 



Job Performance 

Several items on the survey were designed So assess the individuals job 
performance. The items included level of supervisory responsibility , level of 
technical responsibility, and annual salary. Supervisory responsibility was 
recorded on a nine-point scale ranging from no supervisory responsibility to 
holding the highest administrative post and technical responsibility was 
recorded on an eight-point scale ranging from simple procedures requiring no 
previous knowledge to pioneering work requiring outstanding knowledge of 
advanced techniques. In addition, respondents were presented with a list of 17 
professional activities and were asked to check those they had engaged in during 
the past year. The list included items such as completing a graduate course in 
engineering cr science, reading a new book about engineering or science or 
presenting a paper at a professional meeting. 

Since there were significant differences among the groups in terms of the 
average number of years of professional experience in engineering, analysis of 
covariance was used. A 2 X 2 X 2 analysis of covariance was performed on each 
dependent variable. Table 3 contains the adjusted group means for men and women 
classified into the four sex-typed groups. 



INSERT TABLE 3 ABOUT HERE 



A significant main effect for the 
analysis of supervisory responsibility 
cal responsibility (Ft 1 ,619]= 15 .43 , 



instrumental scale was found in the 
(F[1,622]=9.69, p<.002, w =.01), techni- 
£<.001, w =.02), annual salary 
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p<.001, w =.02). For each dependent variable, the adjusted group means for the 
androgynous and masculine typed group were significantly higher than were the 
adjusted group means for the feminine typed and undifferentiated groups. The 
only significant effect for the expressive scale occurred when salary was exam- 
ined (F[1 ,578]=6.62, p<.01 , w =.01) with those high on the expressive scale 
(androgynous and feminine typed groups) reporting significantly lower salaries 
than did those low on the expressive scale (masculine typed and undifferentiated 
groups). Finally, men tended to reported higher levels of supervisory responsi- 
bility than did women (F[1 ,622]= 16.27 , £<.001, w =.02). 

A significant three-way interaction was found for the professional activi- 
ties variable (F[ 1 ,636] = 4.50 , p<.04» w =.01). Among men, the androgynous and 
masculine typed groups had higher means than did the feminine typed and undif- 
ferentiated groups. However, only the comparisons between the feminine typed 
group and the masculine typed and androgynous groups were significant (p<.05). 
Among the women, the undifferentiated group had the lowest mean which was signi- 
ficantly different fVom the masculine typed group which had the highest mean. 
The means for the feminine typed and androgynous groups fell inbetween these 
extremes and were not significantly different fVom either extreme. No other 
significant main effects or interaction effects were found on the job perfor- 
mance variables. 

The results indicated that the instrumental scale is consistently related 
to the self -report measures of job performance examined, while the expressive 
scale is not. However, it is important to note that the magnitude of the 
observed effects is quite small. 

Job Satisfaction 

Job satisfaction was examined in two different ways. First of all, respon- 
dents made a global rating of their general level of satisfaction with their 
present job. This rating was made on a five-point scale ranging from "very dis- 
satisfied" to "very satisfied". An analysis of covariance was performed on 
these ratings and the adjusted group means are displayed in Table 3* Years of 
professional engineering experience was used as a covariate since there is some 
evidence to suggest that people are generally less satisfied in their fLrst few 
years of employment. The results indicated a significant effect for the instru- 
mental scale (F[1 ,6171 = 8.13, J?<. 005, w =.01). The androgynous and masculine 
typed groups reported higher levels of satisfaction than did the feminine typed 
and undifferentiated groups. No other significant effects were found for gen- 
eral job satisfaction ratings. 

Satisfaction was also examined using a procedure developed by LeBold and 
Woods (1970). Respondents were given a list of 36 statements describing posi- 
tive aspects of a job. They rated each item in terms of how important it was to 
them personally and how characteristic it was of their present job. A factor 
amlysls of the importance ratings was conducted using a randomly selected sam- 
ple of respondents from the entire group of engineers who completed the survey. 
A principal axis factor analysis was conducted with squared multiple Rs in the 
diagonals followed by a varimax rotation. This analysis suggested three major 
factors. The first factor involved 13 items dealing primarily with intrinsic 
aspects of the job (e.g., "opportunity to use my skills and abilities in 
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challenging work," "opportunity to be original and creative"). The second fac- 
tor consisted of 12 items concerning career advancement opportunities (e.g. "a 
chance to exercise leadership", "adequate prepartion for top level careers"). 
Finally, the third factor Involved 11 items which focussed on the working condi- 
tions (e.g. "pleasant people to work with", "flexible working hours"). Scale 
scores were formed by averaging the respondents ratings of each of the items on 
a given scale. Only respondents who completed all of the items on a given scale 
were included in the analysis. This procedure resulted in six scale scores, 
three for importance ratings and three for characteristic ratings. Cronbach s 
alpha was computed for each of the scales. The alpha values ranged from .75 to 
.89. According to LeBold and Wood (1970), importance ratings reflect how much 
the individual values given Job factors. We have typically found that impor- 
tance ratings of the items in this list are quite high (LeBold & Wood, 1970; 
Jagacinski & LeBold, 1981). On the other hand, characteristic ratings are more 
reflective of satisfaction with the Job. 

2X2X2 analyses of variance were conducted on the importance and charac- 
teristic ratings. Table 4 displays the group means for the importance and 
characteristic ratings of each factor. All ratings were made on a four-point 
scale and it is clear that the importance ratings are higher than the charac- 
teristic ratings. The analysis of variance of the importance ratings resulted 
In a significant main effect for the instrumental scale on the intrinsic factors 
(F[1 ,659]=30.88, p<.001, w*=.04) and career advancement opportunities 
(F[1, 6633=54.81, p<.001, w 2 =.07). A significant main effect for the expressive 
scale was found for all three factors: intrinsic factors (Ft 1 ,659 J = 21 .88, 
p<.001, w =.03), career advancement opportunities (F[1 ,6631 = 13 .03, J}<.001, 
wS.02), and pleasant working conditions (F[1 ,65 1]=40.81 , p<.00l, w =.06). 
There were no significant effects for sex or any interaction effects. The pres- 
ence of main effects for both the instrumental and the expressive scales for the 
intrinsic Job factors and career advancement opportunities implies that the 
androgynous engineers value these factors more than the other sex-typed groups 
do. In fact, the androgynous group does have the highest group mean on these 
two variables followed by the masculine typed, feminine typed and undifferen- 
tiated groups in that order. The androgynous group rated intrinsic Job factors 
and career advancement opportunities as significantly more important than did 
the masculine typed group. On the other hand, pleasant working conditions are 
valuei more highly by individuals who rated themselves highly on the expressive 
scale regardless of their score on the instrumental scale. 



INSERT TABLE 4 ABOUT HERE 



Table 4 also contains the respondents' mean ratings of how characteristic 
each factor is of their present job. LeBold and Wood (1970) have found these 
ratings to be highly related to other measures of Job satisfaction. The 
analysis of intrinsic Job factors resulted in significant main effects for the 
instrumental scale (F[1 ,644]= 12 .65 , p<-001, w =.02) and for sex (Ft 1 ,644] = 6.10 , 
p<.02, w =.01). Men in our sample found their Jobs to be characterized by 
intrinsic Job factors to a greater extent than did women. Androgynous and 
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masculine typed engineers also had higher ratings than did feminine typed and 
undifferentiated engineers. 

A more complex relationship was found for the career advancement opportuni- 
ties. Significant main effects were found for the instrumental scale 
(EC 1 ,6423 = 16 .7 1 y JK.001, w =.02), the expressive scale (F[1 ,642]=4.78 , p<.03, 
w =.01) and sex (F[1 ,642] = 5.29 , j)<.03, w =.01). However, a significant interac- 
tion between the expressive scale and sex was also found (F[1 ,642] = 6.75, p<.01, 
w =.01). For men, there was no appreciable difference between the ratings of 
those high and low on the expressive scale. However, for women those high on 
the expressive scale found their job characterized by career advancement oppor- 
tunities to a greater extent than did those *lc&v* on the expressive scale. The 
main effect for the instrumental scale was characterized by those high on the 
instrumental scale (androgynous, masculine typed) reporting higher ratings than 
those low on the scale (feminine typed, undifferentiated). 

Finally, the analysis of pleasant working conditions revealed only a signi- 
ficant main effect for the expressive scale (F[1 ,622]=7.80, p<.005, w =.01) with 
those high on the scale rating their jobs as more characterized by pleasant 
working conditions than did those low on the scale. 

Although many significant effects were found for the importance and charac- 
teristic ratings, only a small proportion of the variance was accounted for in 
• each case. In terms of the characteristic ratings, the androgynous group was 
not significantly different from the masculine typed group. 

Self - Concept of Abilities 

Survey respondents were asked to rate themselves on various abilities rela- 
tive to the average adult who has attended college. These ratings were made on 
a five-point scale ranging from "lowest 10 percent" to "highest 10 percent". 
Most of the engineering respondents rated themselves as above average on most of 
the items. Several scales were formed by averaging responses to related items: 
verbal abilities (e.g. writing ability, public speaking ability), academic 
skills (e.g. problem solving ability, mathematical ability), self-confidence 
(intellectual self-confidence, leadership ability) and mechanical/visual skills. 
Cronbach's alpha for these scales ranged from .73 to .82. One might anticipate 
that items of this type should be related to self-esteem and hence should result 
in the highest ratings by androgynous persons. 

Table 5 presents the group means on each of the variables. For each of the 
self -concept scales, a significant main effect for the instrumental scale was 
found: verbal abilities CF[1 ,689]=68.15, p<.001, w=.08) academic skills 
(|[1 ,6851 = 78.18, ]D<.001 , w=.10), self-confidence (F[1 ,686] = 292.84, p<.001 , 
w =.29), and mechanical/visual skills (F[1 ,687]=55.52, p<.001, w =.07). In each 
case, the androgynous and masculine typed groups rated themselves higher than 
did the feminine typed and undifferentiated groups. In addition, men rated 
themselves higher than women did in terms of academic skills (F[1 ,6851=5. 48, 
£<.02, w =.01) and mechanical/visual skills (F[1 ,687]=36.42, j><.001, w =.05). 
For verbal abilities, women rated themselves higher than did men (F[1 ,689]=6.35 , 
p<.02, w =.01) and there were two significant interactions for this variable. 
An interaction between the instrumental and expressive scales (F[1 ,689]= 16.38, 
p<.001, w =.02) revealed that among those low on the instrumental scale there 
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was a significant difference in the ratings of. those high and low on the expres- 
sive scale with the high expre3Sives rating themselves higher. Respondents who 
were high on the instrumental scale rated their verbal abilities high regardless 
of their score on the expressive scale. A similar interaction pattern was found 
between the expressive scale and sex (F[1 ,689] = ^. 99 , fi<.03, w =.01). Men who 
were high on the expressive scale rated their verbal abilities higher than men 
low on the expressive scale, while women rated their verbal abilities highly 
regardless of their score on the expressive scale. 



INSERT TABLE 5 ABOUT HERE 



Several complex interactions for the self-confidence scale were also found. 
There was a significant main effect for the expressive scale on self confidence 
ratings (F[1 ,688] = 4.38 , 2<.04, w =.01), with those high on the scale (feminine 
typed and androgynous groups) expressing greater self-confidence. However, the 
interpretation of this main effect must be qualified due to the presence of 
several interactions. There was a significant interaction between the expres- 
sive and instrumental scales (F[1 ,688] = 7.12, g<.Q08, w*=.01) and a significant 
three-way interaction (F[1 ,688]=6.75, p<.01, w^r.01). Analysis of the differ- 
ences among the interaction patterns revealed that women low on the instrumental 
scale rated their self-confidence higher when they were high on the expressive 
scale as compared to being low on the expressive scale. Differences between the 
self-confidence ratings of those high and low on the expressive scale for all 
other sex by instrumental scale groupings were not significantly different. 

As in the previous analyses, the instrumental scale had a much stronger 
influence on these self -report ratings than did the expressive scale. Differ- 
ences between the ratings of androgynous and masculine typed engineers (men and 
women combined) were not statistically significant. In addition, an examination 
of the pattern of means within sex shows that among wmen engineers the mean for 
the masculine typed group is higher than the mean for the androgynous group on 
three of the four measures examined. This pattern is contrary to the pattern 
reported by Spence and Helmreich (1978) when group means on the Texas Social 
Behavior Inventory were examined. Spence and Helmreich reported that the andro- 
gynous group had a higher mean score than the masculine typed group. The 
discrepancy may be partially a function of the fact that the items used in this 
study deal primarily with performance abilities (e.g. math, leadership, public 
speaking) and not with abilities to interact effectively with others. 

Attitudes Towards Women 

Survey respondents were given a series of statements concerning attitudes 
towards women in the engineering work force. Respondents indicated their extent 
of agreement with the statements on a four-point scale. Some example items 
were: "Women are competitive enough to be successful in engineering", "The pos- 
sibility of pregnancy does not make women less desirable as employees than men." 
Responses to the seven attitude items were averaged for each respondent and 
analysis of variance was conducted on these derived scores. The only 
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significant effect was for sex (F[ 1 ,609] = 222.55, p<.001, w =.27) with a signifi- 
cant proportion of the variance accounted for. Women expressed more favorable 
attitudes than did men regardless of their sex-type classification. Table 6 
illustrates the group mean ratings. 



INSERT TABLE 6 ABOUT HERE 



Spence and Helmreich (1978) report generally low correlations between the 
instrumental and expressive scales and their own attitude towards women scale. 
However, when they compared the attitudes of the four sex-typed groups within 
sex, they found more favorable attitudes among masculine typed females and fem- 
inine typed males than the other groups. This pattern was not found in the 
present study. 

Discussion 

Table 7 summarizes the significant main effects observed in all the ana- 
lyses conducted. The results of this study support the hypothesis that self- 
reported job performance, job satisfaction, and self -concept of abilities are 
significantly related to the instrumental scale of the Personal Attributes Ques- 
tionnaire (PAQ). Relationships between these measures and the expressive scale 
were much weaker and often qualified by interaction effects. There was little 
evidence to support the hypothesis that androgynous men or women would report 
greater performance and satisfaction than their masculine typed colleagues. 
Instead, both the androgynous and masculine typed groups consistently reported 
greater satisfaction, performance, and self-concept of abilities scores, than 
the feminine -typed and undifferentiated groups. This result is consistent with 
recently reported findings concerning behavior in work settings (Motowidlo, 
1982). 



INSERT TABLE 7 ABOUT HERE 



A possible limitation of this study concerns the exclusive use of self 
report data. The relationships found for the job performance variables, need to 
be examined with more objective measures. It is also important to note that the 
magnitude of the effects for the instrumental scale on job performance and job 
satisfaction measures were quite small. Future research should be directed 
towards examining other personality and situational variables which may explain 
differences in job performance and satisfaction among men and women in male- 
dominated professions. 
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TABLE 1 

Group Means and Medians for the 
Scales from the Personal Attributes 
Quest ionnaire 



Males 
Mean 
Median 
N 



Instrumental 

23.34 
23.43 
354 



Expressive 

22.13 
22.01 
351 



Females 
Mean 
Median 
N 



22.61 
22.74 
355 



22.45 
22.24 
355 



Total 
Mean 
Median 
N 



22.98 
23.02 
709 



22.29 
22.11 
706 



TABLE 2 

Percentage of Males and Females 
Classified into Each Sex-Typed Group 



Classification by means of: 

Engr. Medians College Medians* College Medians 
Classification Engineers Engineers Students 



Group 


Males 


Females 


Males 


Females 


Males 


Femali 


Androgynous 


35 


28 


35 


33 


32 


27 


Masculine Typed 


22 


24 


40 


37 


34 


14 


Feminine Typed 


22 


30 


8 


14 


8 


32 


Undifferentiated 


21 


18 


17 


16 


25 


28 


(No. of Cases) 


(3^6) 


(353) 


(346) 


(353) 


(715) 


(715) 



*Spence and Helmreich (1978) 
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TABLE 3 

Adjusted Group Means for Self -Report Measures of 
Job Performance and General Job Satisfaction 



Group 


Level of Supervisory 
Responsibility 


Level of Technical 
Responsibility 


Androgynous 
Masculine Type 
Feminine Type 
Undifferentiated 


Males 

2.88 

2.91 

2.40 

2.35 


Females 
2.39 
2.10 
1.88 
1.78 


Males Females 
4.59 4.69 
4.79 4.79 
4.57 4.13 
4.35 4.17 




Annual Salary 
in Thousands 


Number of Professional 
Activities Engaged In 


Androgynous 
Masculine Type 
Feminine Type 
Undi ff erentiated 


Males 

26.0 

27.6 

24.0 

25.8 


Females 
24.8 
25.8 
24.1 
24.6 


Males Females 
7.03 6.57 
7.16 7.21 
6.00 6.47 
6.57 6.00 


Job Satisfaction 


Androgynous 
Masculine Typed 
Feminine Typed 
Undifferentiated 


Males 
4.03 
4.06 
3.91 
3.99 


Females 
4.05 
3.96 
3.84 
3.48 
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TABLE 4 

Factors Related to Job Satisfaction 



Mean Ratings 
of 

Personal Importance 



Mean Ratings 
of How Characteristic 
of Present Job: 



Intrinsic Job Factors 



Androgynous 
Masculine Typed 
Feminine Typed 
Undi ff erentiated 



Male Female 
3.51 



3.38 
3.38 
3.26 



3.56 
3.37 
3.34 
3.27 



Male Femal e 
2.98 2.97 
3.05 2.86 
2.90 2.82 
2.85 2.65 



Androgynous 
Masculine Typed 
Feminine Typed 
Undifferentiated 



Career Advancement Opportunities 



Male Female 
3738" 



3.32 
3-23 
3.05 



3.34 
3.20 
3.10 



Male Female 
2.95 2.99 
2.84 
2.82 
2.57 



3.02 
2.88 
2.82 



Pleasant Working Conditions 



Androgynous 
Masculine Typed 
Feminine Typed 
Undifferentiated 



Male Female 
3.40 3.52 
3.24 
3.45 
3.33 



3.24 
3.44 
3.27 



Male Female 
3.04 3.07 
2.95 
2.98 
2.83 



3.03 
3.08 
2.94 
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TABLE 5 

Group Means for Self -Concept 
of Abilities 



Group 



Verbal Abilities 



Academic Skills 



Androgynous 
Masculine Typed 
Feminine Typed 
Und i f f erentiated 



Males 
3.70 
3.62 
3.41 
3.09 



Females 
3.64 
3.90 
3.51 
3.24 



Males 
4.11 
4.07 
3.83 
3.80 



Females 
4.02 
4.06 
3.76 
3.65 



Self -Confidence 



Mechanical /Visual Skills 



Androgynous 
Masculine Typed 
Feminine Typed 
Undifferentiated 



Males 
4.18 
4.04 
3.51 
3.36 



Females 
4.01 
4.18 
3.59 
3.38 



Males 
4.04 
4.09 
3.69 
3.81 



Females 
3.82 
3.80 
3.44 
3.42 



TABLE 6 

Group Means 
Attitude Towards Women in the 
Engineering Work Force 

Group Males Females 

Androgynous 2.86 3.50 

Masculine Typed 2.98 3.47 

Feminine Typed 2.87 3.55 

Undifferentiated 2.96 3.52 
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TABLE 7 

Summary of Significant Main Effects 
from Analyses of Variance and Covariance 



Dependent Instrumental Expressive Sex 

Variable (I) (E) (S) 

Job Performance 

Supervisory Responsibility ++ +++ 

Technical Responsibility +++ 

Professional Activities +++ 

Salary + 

Job Factors-Importance 

Intrinsic Factors +++ +++ 

Career Advancement +++ +++ 

Working Conditions +++ 

Job Fact ors - Characteristic 

Intrinsic Factors +++ + 

Career Advancement ++ +• +* 

Working Conditions ++ 

Job Satisfaction ++ 

Self -Concept of Abilities 

Verbal Abilities +++ 

Academic Skills +++ + 

Self Confidence +++ +** 

Mechanical /Visual Skills +++ +++ 

Attitude Towards Women — — 



p<.05 + or 
p<.01 ++ or — 
p<.001 +++ or 

+ High>low or Male>female 
- Low>high or Female>male 

•Significant ExS Interaction: Effect of expressive 

scale holds for females only. 
••Significant IxE and IxExS Interactions: Effect for 

expressive scale holds only for females low 

on instrumental scale. 
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Summary 

Comparisons among men and women members of 
IEEE and ASME were made In terns of their 
responses to the 1981 National Engineering Career 
Development Survey. The sample waa limited to 
men and women who had received their bachelor's 
degree since 1975. In general, few significant 
differences were found. Those differences found 
were more likely to be a function of sex than 
society membership. 

Consistent with the results of previous sur- 
veys, men in this sample tended to decide on a 
career in engineering earlier than did the women. 
However, both men and women were highly influ- 
enced by the nature of engineering work in their 
decision to study engineering. 

Although more than half of the engineers in 
the sample felt that a bachelor's degree was suf- 
ficient preparation for a career in engineering! 
89$ of the respondents planned to continue their 
education. About one-half of these respondents 
planned to continue their studies In engineering! 
the rest expecting to continue in a nonenglneer- 
lng field such as management. A larger percen- 
tage of women than men had already begun graduate 
work. 

Host of the respondents were working for 
some type of manufacturing firm and described 
their Jobs as primarily technical. Men were 
sometfiat more likely to report higher levels of 
supervisory responsibility than were women. 
Members of ASME were more likely to be involved 
in the areas of energy and fuel supplies and 
environmental protection while members of IEEE 
were more likely to be involved In communications 
and crime prevention and control. 

The engineers in this sample took part In a 
variety of professional activities such as 
attending technical meetings and reading about 
new developments In their field. Members of ASME 
were more likely to be registered professional 
engineera or engineers-in-training than were 
members of IEEE. 



"*Thls research was supported by grant number 
SED 79-19613 from the National Science 
Foundation , Research in Science Education. 



The vast majority of respondents were satis- 
fled with their Jobs and their choice of 
engineering as a career. In terms of the Impor- 
tance of various job characteristics, engineers 
in this sample felt it was most Important to have 
a Job which provides an opportunity to apply 
one 's skills in challenging work and to engage in 
satisfying work. A larger percentage of women 
than men rated the availability of personal leave 
and flexible working hours as very Important In a 
Job. 

Fifty percent of the respondents felt that 
engineering opportunities were better for minori- 
ties than whites (although the reverse was true 
for minorities). Women tended to feel there were 
better engineering opportunities for men than 
women while men were more likely to endorse the 
opposite viewpoint. However, men did express 
generally favorable attitudes towards women in 
the engineering work force. 

Finally, respondents described the typical 
engineer in their field and themselves as being 
realistic, investigative and conventional. The 
members of IEEE rated themselves as somewhat more 
Investigative than did the members of ASME. In 
addltlon y our respondents were more likely to 
rate themselves as artistic and social than the 
typical engineer in their field. 

Introduction 

During the past few years, there has been a 
dramatic increase In the popularity of engineer- 
ing as an undergraduate college major. Increases 
in the engineering enrollments of U.S. colleges 
have also involved an increase in the number of 
women and minorities studying engineering. The 
relative increase in the proportion of women 
studying engineering has been much more dramatic 
than the relative increase in the proportion of 
under-represented minorities. Given these 
changes In the engineering pool, it will be use- 
ful to take a closer look at recent engineering 
graduates. In this paper we will specifically 
examine similarities and differences between men 
and women who recently became members of the 
Institute of Electrical and Electronics Engineers 
and the American Society of Mechanical Engineers. 
Several different areas will be examined lnclud- 
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Ing 1) C areer Decisions : when do students typi- 
cally decide on a career in engineering? What 
factors influence this decision?, 2) Education ; 
What is the current and planned level of educa- 
tion of today's engineers? How do engineers rate 
the usefulness of their education for their Jobs? 
What are their opinions concerning the need for 
further education?, 3) Job Status and Profes- 
sional Activities ; What types of jobs do these 
engineers hold? To what extent do engineers par- 
ticipate in professional activities?, 1*) Job 
Satisfaction ; How satisfied are these engineers 
with their Jobs? What factors do they perceive 
to be important in a Job?, and 5) Self Assess- 
ments: What do these engineers view as their 
major strengths? How do they describe themselves 
and the typical engineer in their field? 

Method 

Data Base 

The data for this paper are derived entirely 
from the 1981 National Engineering Career 
Development Survey conducted at Purdue University 
under a research grant from the National Science 
Foundation. This survey was mailed to a national 
sample of men and women members of several major 
engineering societies including the Institute of 
Electrical and Electronics Engineers (IEEE) and 
the American Society of Mechanical Engineers 
(ASMR). Surveys and jnterent inventories were 
sent to 580 members of IEEE and 567 members of 
ASME with return rates of 1*3* and 57*, respec- 
tively. We will limit the present discussion to 
the career surveys completed by respondents from 
these two societies who received their bachelor's 
degree in 1975 or later. Hence our focus will be 
on recent engineering graduates. In order to 
control for years of experience, the men and 
women selected from each society were matched by 
year of BS degree. This procedure decreased the 
sample size considerably. The current sample 
consists of 33 men and 33 women members of IEEE 
and 83 men and 82 women members of ASME. As will 
be pointed out later, members of these societies 
do not necessarily have a bachelor's degree in 
electrical or mechanical engineering, although 
the vast majority do. Although generalizations 
derived from these data are limited to recent 
graduates who Join these major societies, 
Independent analyses made by current field of 
employment or college major in electrical or 
mechanical engineering resulted in almost identi- 
cal results. 

Statistical Analysis 

In this paper, chi square analyses of fre- 
quencies were used to test for differences among 
the four groups (IEEE men, IEEE women, ASME men, 
ASME women). Primary attention will be focused 
on differences that are statistically significant 
at the .05 level or less. 

Results 
Description of the Sample 

There were few significant differences 
between men and women, or between IEEE and ASME 



members, in terms of their demographic charac- 
teristics* The sample consists primarily of 
white respondents (93%) with four percent Asian- 
Pacific Islanders two percent Blacks and iwo per- 
cent Hlspanlcs. Fifty percent of the respondents 
were married, but only 26* indicated that they 
had children. Men were more likely to indicate 
that they had children than were women (3 1 ** vs. 
18*). Of those who were married, 6*** of the women 
were married to engineers versus only 1** of the 
men. In addition, the spouses of women engineers 
wera more likely to have post-baccalaureate 
degrees than were the spouses of men (38* vs. 
0*). Ninety percent of the respondents were 
employed full-time in engineering, the rest being 
employed part-time, doing graduate work or work- 
ing In nonenglneerlng-reiated careers. The 
median number of years of professional experience 
in engineering was three. The median number of 
years of engineering experience for men in IEEE 
was slightly higher (3.8), while the median for 
women (2.6) in IEEE was slightly lower. However, 
this difference was not statistically 
significant. , ~ 

Career Decisions 

Time of Decisions . When did IEEE and ASME 
members typically decide to go Into engineering? 
Table 1 presents information concerning when 
respondents first considered going into englneer- 



TABLE 1 

Time of Engineering Career Decision 

IEEE ASME 

First Considered t M F M F 

Before or during grade 10 1*3* 1*5* 19* 65"* 30* 

11-12th Grade 31* 30 1*1* 25 1*1 

During or after college 23 21* 37 10 30 

(No. of cases) (229) (33)(32) (83) (81 ) 

Final Decision c 

Before or during grade 10 13 21 3 17 9 

11-12th grade 1*0 1*5 15 57 31 

During/after college 1*7 33 82 26 60 

(No. of cases) (225) (33)( 33) (81 )(78> 



C=£<.001. 



ing and when they made their final decision. 
There is a significant sex difference for the 
timing of both decisions. As can be seen, men 
Initially considered and finally decided on a 
career In engineering earlier than did women. 

Factors Influencing Career Decision , Table 
2 presents a list of factors which could influ- 
ence an individual to pursue a career in 
engineering and the percentage of respondents 
from each group who rated each factor as impor- 
tant in their own decision to study engineering. 
The most highly rated factors (e.g., liking for 
problem solving, challenge) are related to the 
types of problems engineers confront in their 
Jobs. Generally, work-related factors were most 
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TABLE 2 

Percentage of Respondents Rating the Following 
Factors as of "Very" or "Some" Importance In 
Influencing Their Decision to Study Engineering 

IEEE ASHE 



M F M 



Work 

Like problen solving 
Challenge 

Being curious or creative 

Salary 

Creativity 

Independence 

Security 

Prestige 

Type of work 

Leadership 

Rapid advancement 

Relevant work experience 

Wanting to be of service 

School Related 



College engineering courses 
H.S. math courses 
H.S. science courses 
College math courses 
College science courses 
College physics courses 
College chemistry courses 
Career education courses 
Career or occupational info. 
Aptitude tests 
Interest inventory results 
Pre-college summer seminars 
People 



Father /male guardian 
H.S. math or scl. teacherCs) 
Mother/female guardian 
College teacherCs) 
Friends 

Male engineer(s) 
Other relative 
H.S. counselor (s) 
College counselor(s) 
Female englneer(s) 
Activities, Hobbles 



Mechanical hobby 

Using a computer 

Construction hobbles 

Building electrical devices 

Science Fiction 

Building model airplanes 

Honby Magazine 

Science Fair participation 

Technical publications 

Flying aircraft 

Outdoor activities 

Science Clubs 

Farm Experiences 

Junior Achievement 

05, b=o<.01, c=£<.001 
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influential, followed by engineering, math and 
science courses. ASME members were more likely 
to be influenced by high school math and science 
courses than were IEEE members. In general, 
there are few differences among men and women 



members of IEEE and ASME In their ratings of the 
importance of these factors. As can be seen In 
Table 2, most of the significant differences 
occur in reference to activities and hobbles. As 
a group, the set of activities and hobbles were 
rated fairly low in importance, although men were 
more likely to rate them as Important than were 
women. However, women members of IEEE were more 
likely to be influenced by use of a computer than 
were any of the other groups of respondents. 



Education 



Educational Level 



As mentioned earlier, 
from IEEE or ASME received 



not all respondents 
their bachelor's degree in electrical or mechani- 
cal engineering. As can be seen in Table 3, 
although over 90% of the respondents from ASME 



TABLE 3 

Educational Background, Plans and Opinions 
Regarding Graduate Work 



Field of BS 



Electrical Engineering 
Mechanical Engineering 
Other Engineering 
Nonenglneerlng 
(No. of cases) 



17* 77* 48~* 15% 0* 

69 3 0 96 91 
8 17 24 1 6 
6 3 28 2 2 
(223)(30)(29)(82)(82) 



Current Educational Level 

BS Degree Only 52 55 41 63 44 

Some Engr. Graduate Work 19 14 37 18 15 

Some Nonengr. Graduate Work 29 31 22 19 41 

(No. of cases) (226)(29)(32)(83)(82) 

Planned Educational Level 

None 11 10 10 16 9 

Advanced Study-Engineering 45 33 48 46 46 

Advanced Study-Nonengineering 44 57 42 39 45 

(No. of cases) (226)(30)(3D83) (82) 



Preferred Graduate Program 



Design-Oriented 
Research-Oriented 
Management-Oriented 
Other 
(No. of cases) ~ 

Opinions on Graduate Work 
BS friough 

In-House Courses Enough 
Non-Credit Courses Enough 
Need Grad Work-Management 
Need Grad Work-Math/Science 
Need Grad Work-Engineering 

b=£<.01, Cr£<.001 



25 25 26 32 17 
17 6 26 14 21 
52 63 45 52 53 
6 6 3 3 10 
(225)(32)(3D(81)(81) 
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received their bachelor's degree in mechanical 
engineering, only 77* of the men and 48* of the 
women respondents from IEEE received a bachelor's 
degree in electrical engineering. An additional 
10* of the men and 10* of the women respondents 
from IEEE received their degree in computer 
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engineering, a highly related field. Twenty- 
eight percent of the women respondents from IEEE 
received their bachelor's degree In a nonen- 
glneerlng field (e.g., computer science 7% f 
math/stat 10%). However, a large proportion of 
women in IEEE have pursued graduate study In 
engineering as in evident In Table 3* In gen- 
eral, women from both societies were more likely 
to have pursued an advanced degree than were men, 
but there were no significant differences among 
the groups In terms of their plans for additional 
education. This sex difference In current educa- 
tional le^el becomes negligible when the sample 
Is limited to engineers with a BS degree in 
electrical, computer or mechanical engineering. 

Attitudes Toward Graduate Work . Eighty-nine 
percent of the respondents planned to continue 
their education, but only half of them planned to 
continue In engineering. Management appears to 
be the primary nonenglneerlng field attracting 
engineers for graduate study. Over one-half of 
the respondents Indicated they would prefer a 
management-oriented graduate program to a program 
emphasizing design or research. Although the 
majority of our respondents plan to continue 
their education, 65% of them agreed that a 
bachelor's degree was sufficient preparation for 
work In their field. Hence, It appears that our 
respondents are not continuing their education 
out of a sense of necessity, but more likely as a 
means of advancing their careers. Over one-half 
of the respondents reported that their educa- 
tional background was a "must" or "very Impor- 
tant" for both their first Job and their present 
Job. 

Job Status and Professional Activities 

What types of Jobs do these IEEE and ASME 
members have? It Is Interesting to note that 
over one-half of the respondents received early 
on-the-job experience through Co-op employment or 
other engineering-related employment during their 
undergraduate years. Women members of ASME were 
somewhat more likely to have had this experience 
than were any of the other respondents (69% vs. 
51$ all others). 

Present Job Status . Survey respondents 
answered a number of questions regarding the 
status of their present (1981) Job. For roughly 
one-half of the respondents, their present Job 
was their first Job after receiving their BS 
degree. Table 4 summarizes the Information on 
Job status. The majority of the respondents 
worked In some form of manufacturing in the field 
of electrical or mechanical engineering or a 
related branch of engineering (e.g. , computer 
engineering). There was a significant difference 
among the groups In terms of Job function. Women 
(especially women in IEEE) were more likely to be 
working in research or development, while men 
were somewhat more likely to be Involved In 
sales, teaching or consulting. The majority of 
respondents viewed their present Job as primarily 
technical in nature. Men rated their supervisory 
responsibilities significantly higher than did 
women. This sex difference in supervisory 



TABLE 4 








Job Characteristics 




Type of Employer c 




IEEE 


ASME 
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M" F 


Electrical/Electronics 


2}% 


45* 142* 


1% 15* 


Manufacturing 
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Electrical Engineering 


16 
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1 3 
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0 0 


59 62 


Other Engineering 


37 


33 56 


36 31 
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9 6 


1 5 
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(33)(32)(83)(81) 


Function * 








Research/Development 


26 


16 50 


16 29 


Design 


24 


32 28 


21 20 


Operations, Production; 


2*4 


13 13 


30 28 
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Sales, Teaching; Consulting 


5 1** 


23 3 


19 10 
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a m 


(No. of cases) 


(225) 


(31)(32)( 


83)(79) 


Tech-Admin Function 








Technical 


58 


57 71 


52 59 


Technical/Administrative 


- 9A 
CO 


33 13 


36 24 


Administrative 


l4 


10 16 


12 17 


(No. of cases) 


(220) 


(30)(3D(81)(78) 


Technical Responsibility 








Simple-General 


22 


19 22 


15 30 


Standard 


28 


23 19 


40 22 


Comp lex-Plonee ring 


50 


58 59 


46 48 


(No. of cases) 


(227) 


(3D(32)(83)(8D 


Supervisory Responsibility 


a 






None 


51 


35 69 


47 55 


Supervision Technical/Non- 


3" 


26 28 


11 33 


Technical Personnel 








Supervision Professional 


15 


39 3 


12 13 


I Managerial Personnel 








(No. of cases) 


(226) 


(31)(32)(83)(80) 
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responsibility was especially 


evident 


among 


members of IEEE, where over a 


third of 


the men 


but only 1% of the women 


reported that 


their 



present Job involved supervision of professional 
and/or managerial personnel. This difference may 
be partially a function of the slightly greater 
number of ytars of engineering experience of men 
in IEEE. There is a low positive correlation 
between years of engineering experience and level 
of supervisory responsibility (r=.27, £<.01). 
Finally, there was no significant difference 
among the groups in terms of (1981) salary, the 
median Income being approximately $26,000. 
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Involvement In National Problems . Survey 
respondents also Indicated their degree of 
involvement In a number of areas of national 
Interest. Table 5 present the percentage of 
respondents In each group who had some Involve- 
ment In problem areas of national concern* There 
were several significant differences among the 



TABLE 5 

Percentage of Respondents Indicating Some 
Involvement in a Variety of Areas of 
National Interest 



Areas 



Energy 4 Fuel Supplies 

Health 

Defense 

Environmental Protection 

Education 

Space 

Crime-Prevention/Control 
Agricultural Prod. 
Welfare * Family Services 
Community Development 
Transportation 
Communication 

a=£<.05, b=£<.01, c=£<.001 
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groups. Members 
Involved in energy 
mental protection 
more likely to be 
crime prevention 
greater percentag 
Involved with enr 
cultural product lo 



of ASME were more likely to be 
and fuel supplies and environ- 
, while members of IEEE were 
involved in communications and 
and control. In addition, a 
e of men than women were 
r*y and fuel supplies and agrl- 



Professlonal Activities . Survey respondents 
were asked to Indicate whether they had partici- 
pated in a variety of professional activities 
during the past year. Eighty-nine percent of the 
respondents had read about new engineering and 
science developments. A larger percentage of 
ASHE members (93%) than IEEE members (83*) sub- 
scribed to engineering or science periodicals 
while a larger percentage of IEEE (49*) than A SHE 
(31$) members read new books about engineering 
and science. Twenty percent of the respondents 
had taken a nongraduate-credit course in 
engineering or science, while 24* completed a 
graduate credit course and 32* attended a short 
course on management. Twenty-three percent of 
all respondents had attended a national technical 
meeting, while 46* had attended a local technical 
meeting. There were no group differences on 
these latter activities. Over 95* of the respon- 
dents belonged to one or more professional 
societies, and 12* had published at least one 
article. A significantly larger percentage of 
ASME (62*) than IEEE (24*) members were 
registered professional engineers or engineers- 
ln -training. 



Job Satisfaction 

Seventy-three percent of the respondents 
indicated that they were fully satisfied or felt 
they had made the best choice of engineering as a 
career. A majority of respondents (66*) was also 
fully satisfied or felt they were doing well with 
their progress in their career. Finally, in a 
global assessment of Job satisfaction, 80* indi- 
cated that they were very satisfied or satisfied 
with their present Job. There were no signifi- 
cant differences among the groups on these meas- 
ures. 

Respondents were further presented with a 
list of factors describing different aspects of 
professional positions which could affect their 
Job satisfaction. Respondents rated how impor- 
tant each Tactor was to them personally and how 
characteristic it was of their present Job. 
Table 6 presents the percentage of respondents in 
each group rating each factor as "very" important 
personally or "very 11 characteristic of their Job. 
The factors have been rank-ordered according to 
their Importance rating by the entire sample. As 
can be seen in the table, there were few differ- 
ences among the groups in their ratings of these 
factors. The two most important factors were 
"opportunity to engage in satisfying work" and 
the "opportunity to use one's skills and abili- 
ties in challenging work." These factors tend to 
be intrinsic to the Job itself. Next in impor- 
tance were human relations factors: "people 
working together", "well managed /progressive com- 
pany", and "pleasant people to work with". Women 
tended to rate several factors as being more 
important than did men, ' especially availability 
of personal leave, flexible working hours, and an 
opportunity to work with people. These sex 
differences were also found in a recent survey of 
Purdue graduates. * Perhnpfl women are more sensi- 
tive to factors such as personal leave and flexi- 
ble working hours as a means of balancing a 
career and family life. 

When we examine to what extent these factors 
are characteristic of the engineers' Joba, we 
notice that only one factor (opportunity to work 
with people) was rated highly by more than one- 
half of the respondents. In contrast, 16 of the 
36 factors were rated as very Important by at 
least one-half of the respondents. The large 
discrepancies between the percentage of 
respondents rating a factor as "very" important 
and the percentage rating the sane factor "very" 
characteristic occurred for several factors 
including "a well managed progressive company" 
(70* vs. 20*), "people working together" (79* vs. 
29*), "opportunity to engage in satisfactory 
work" (83* vs. 40*) and "opportunity to use 
skills and abilities in challenging work" (81* 
vs. !2»). 

Most of the significant differences in 
characteristic ratings among the groups seem to 
involve factors that women members of IEEE rated 
as being more characteristic of their Job than 
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D TABLE 6 

nu ? e ^ Uge ° f R "P° ndents ^ting Various job Factors as « 
"Very" Characteristic of Their Present Jobs (Ranked-Ordered 

IMPORTANCE 



Very" Important and 
by Importance Rating) 



Job Factors 

Engage in satisfying work 
Opportunity to use my skills 
People working together 
Co. is well-managed/progressive 
Pleasant people to work with 
An in o one to live comfortably 

Delegate responsibility 
Opportunity to innovate 
Participation-work related decisions 
Freedom to manage own work 
Personal leave available 
Freedom from pressure to conform 

Advance economically 

Be original and creative 

Company realizes home responsibility 

Know exact responsibilities 

Work with ideas 

Wide variety of technical work 

Problems with no ready made solution 
Desirable geographical location 
Opportunity to keep abreast 
Job security due to technical attain. 
Opportunity to work with people 
Work with things 

Move into a management career 
Exercise leadership 
Flexible working hours 
Preparation for top level careers 
Co-Workers interested/new devei. 
Opportunities to help others 

Significant contributions to society 
Freedom from pressure 
Assigned to different areas 
Select own work projects 
Opportunity to enhance social status 
Travel opportunities 

a=£<.05, b=£<.0! 
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did any other group. These factors include an 
-opportunity to work with ideas," "opportunity to 
be original and creative" and "opportunity to 
work with colleagues interested in the latest 

^ nnf?if ** th ?. 1P fteld - W differences 
■ay possibly result from the large proportion of 
women from IEEE who are involved in research and 
development (50$), an area moat likely to require 
creativity and innovation. In addition to these 
differences, there was a tendency f or IEEE 
members to be more likely to rate their jobs as 
having flexible working hours than were ASME 
members. 

Opportunities for Women and Mino rities . 
Finally, in assessing the Job market, respond«its 
were asked to compare the engineering opportuni- 
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ties for whites and minorities and for men and 
™ ere we f« no significant differences 
among the groups in terms of their perceptions of 
opportunities for whites and minorities. ?m y 
percent indicated that minorities had better 

nSS^f JJJ" th " n -,ltM ' ** belleved the 
opportunities were about equal, and 27* indicated 

that whites had better opportunities. These 

results are probably a function of the small pro 

portion of minorities in the sample. [Analysis 

or this question by race/ethnic group usin* all 

survey respondents (n.2,852) showed that 75* of 

the Black, 12* of the Hispanic, and 71* of the 

foreign national respondents but only 3t* of the 

ot^rr ^Tr 1 en « ln "« n « opportunitie. weTe 
better for whites than minorities.] Wn«i it came 
to evaluating opportunities for men and women, 
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som significant differences were noted. Fifty- 
five percent of the IEEE and A SHE sen indicated 
that women had better opportunities than men, 
while only 31% of the women agreed with this 
viewpoint. In addition, ASHE members were more 
likely than were IEEE members to say that women 
had better opportunities (51* vs. 34J, respec- 
tively). 

Attitudes Toward Women . Further insight was 
provided in an analysis of attitudes towards 
women in the engineering work force. Table 7 
presents the percentage of respondents from each 
group agreeing with a number of statements con- 



abilities compare to those of the average adult 
who has attended college? Table 8 presents the 
percentage of engineers In each group rating 
themselves as at least above average on a variety 
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cerning the role of women in the work force. In 
general, all respondents have favorable attitudes 
towards working women; however, a greater propor- 
tion of women than men agree with the statements. 
Opinions among the men were somewhat divided con- 
cerning the effect of pregnancy on the effective- 
ness of women employees and whether or not a 
woman should be more concerned with helping her 
husband advance his career rather than working on 
her own. The largest discrepancy In the opinions 
of the men and women respondents concerned work- 
ing mothers. While over 80% of the women believe 
that a full-time employed woman can be just as 
good a mother as a woman who Is not employed, 
less than one-half c' the men endorsed this 
viewpoint. This type ot' discrepancy could lead 
to some difficulties for women engineers who 
choose to resume full-time employment shortly 
after having a child. However, the general atti- 
tude towards women in the engineering work force 
seems favorably. The results reported here are 
consistent with the results from the analysis of 
all survey respondents (not restricted by society 
membership) . 

Self Assessments 

How do IEEE and ASME members believe their 
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Percentage of Respondents Hating Themselves 
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the Average 


Adult who has Attended College 










ISEE 


ASME 




T 


M 


F 


M 


F 


Problem solving ability 


85 


91 


97 


8* 


87 


Academic ability 


87 


84 


88 


83 


91 


Mathematical ability 


84 


81 


91 


80 


86 


Drive to achieve 


79 


84 


79 


73 


82 


Mechanical ability 


73 c 


81 


47 


85 


68 


Visualization ability 


72 


71 


79 


74 


67 


Self-confidence( intellectual) 


71 


72 


76 


68 


73 


Understanding of others 


68 a 


50 


76 


62 


78 


Leadership ability 


68 


78 


66 


59 


74 


Writing ability 


60* 


53 


73 


47 


69 


Originality 


60 


63 


58 


63 


56 


Verbal ability 


52 


59 


61 


40 


58 
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a=£<«05, c=£<«001 













of traits and abilities. Clearly recent 
engineering graduates have very high self Images. 
In particular they see their strengths to be in 
problem solving, academic and mathematical abili- 
ties. Men rated themselves higher than women did 
In terms of mechanical ability and athletic abil- 
ity. On the other hand, women rated themselves 
higher than did men in writing ability and being 
understanding of others. In general, engineers 
viewed themselves as above average In most of the 
abilities listed. No significant difference 
between IEEE and ASME members In their self- 
assessments was found. 

Occupational Themes . Finally, respondents 
rated themselves and the typical engineer in 
their field as similar or dissimilar to six occu- 
pational themes, or ^types, of characteristics 
Identified by Holland. Table 9 presents the per- 
centage of respondents in each group giving rat- 
ings of "very" or "somewhat similar" to each type 
of characteristic. In general, both IEEE and 
ASME respondents viewed the typical engineer as 
being realistic, investigative and conventional. 
This result Is consistent with our findings from 
previous surveys. IEEE and ASME respondents 
rated themselves as being similar to the same 
three traits. The only significant difference 
among the groups on these ratings Involved IEEE 
members rating themselves as being slightly more 
investigative than ASME members did. It Is 
interesting to note that among this group of 
respondents, a large proportion see themselves as 
being artistic and social while very few view the 
typical engineer in their field to be artistic or 
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TABLE 9 

Percentage of Respondents Rating the Typical 
Engineer in Their Field and Themselves as Very 
or Somewhat Similar to Various Occupational 
Themes or Types of Career Characteristics 
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social. 

Conclusions 

In conclusion, an interesting perspective 
concerning recent men and women mechanical and 
electrical engineers emerged from this study. 
Although there were few sex or field differences, 
some of the dlfferencs are not only Interesting, 
but al30 should be a matter of concern to 
engineers and engineering educators. 

Although women tend to make engineering 
career decisions later than men do, their initial 
Job responsibilities and professional activities 
are similar. The vast majority are employed In 
industry In engineering positions and are quite 
satisfied with their Jobs and their career pro- 
gress to date. Most respondents felt that a BS 
degree was sufficient preparation for a career in 
engineering. Yet, a surprisingly high majority 
of the electrical and mechanical engineers were 
pursuing, or planning to pursue, graduate work; 
such pursuits were about equally divided between 
the same or a closely related engineering field, 
or In business administration or another nonen- 
glneerlng field. 

The strong work orientation of men and women 
electrical and mechanical engineers emerges not 
only In major factors influencing the choice of 
engineering as a career but also In the Job 
values that these engineers stressed as Important 
to them personally. What also emerges Is that 
their Jobs do not always enable them to realize 
these high Ideals. Of special concern was the 
fact that a significant minority did not describe 
their Job as "very" satisfying or challenging, 
nor did they believe that the organizations in 
which they worked were well-managed or character- 
ized by people Interested in working together. 

The recent graduates In this sample have 
very high self -concepts, especially regarding 
their problem-solving, mathematical and academic 



abilities — with the men having somewhat higher 
perceptions of their mechanical and athletic 
abilities and the women, higher with regard to 
their writing ability and understanding of oth- 
ers. Women and minorities tended to Indicate 
that current opportunities in engineering for men 
and whites are better, but men and whites 
believed the converse to be true. Relatively 
favorable perceptions of the roles of women as 
engineers, managers and co-workers also emerged. 
Women graduates also Indicated that women can 
successfully combine an engineering career and 
motherhood, but men were more divided regarding 
this duality. 
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Introduction 

The utility or value of the College Entrance 
Examination Board's Scholastic Aptitude Tests 
(SATs) In predicting college success has been a- 
topic of continuing and often heated debate across 
the country. Numerous studies have previously 
examined the utility of SAT scores In differen- 
tiating engineering perslstors from 
nonperslstors. ~ However, only in a few have 
perslstors been found to be significantly higher 
( p<.05 ) than nonperslstor groups, ' 6 ' ' ' 10 and 
these primarily using SAT-Math. Moreover, only 
LeBold and Shell found practical differences 
(i.e., half a standard deviation or more) among 
perslstor-nonperslstor groups. 

One purpose of this paper, therefore, is an 
examination of the utility of SAT scores In clas- 
sifying beginning engineering students at Purdue 
University into both engineering and university 
retention groups after eight semesters of college, 
which serves as one definition or criteria of col- 
lege success. Said examination focuses upon the 
utility of SAT scores in comparison with other 
cognitive factors and with noncognitlve factors. 
A second purpose is a more indepth look at the 
scoring distributions of various perslstor- 
nonperslstor groups for various measures of abili- 
ties to enable closer examination of average group 
differences as well as group overlap in score dis- 
tributions. 

Sample and Procedures 

Students who begin engineering study at Pur- 
due have entrance records which contain ability 
Information such as is measured by the Scholastic 
Aptitude Tosts, by high school average grades In 
math, science, and English t and by overall high 
school rank at graduation. The records also con- 
tain such information as the student's aex and 
their father's and mother's highest educational 



t 

The Research reported here (except replication) 
was performed as part of the author's disserta- 
tion, "Utility of Cognitive and Noncognitlve 
Factors In Predicting Academic Status and Cur- 
ricular Specialization of Beginning Engineering 
Students" (Purdue University, 1982). 



level and occupational level (aa measures of 
socioeconomic status) . Furthermore, Just aTter 
their entrance to college In fmll 1976, l| 19 of 
these beginning engineering students completed two 
occupatlonally oriented Interest inventories! the 
Strong-Campbell Interest Inventory (SCII) and 
the Purdue Interest Questionnaire (PIQ). These 
Inventories provided measures both of broad 
Interests or orientations and of specific occupa- 
tional interests. 

During the spring semester of 1980 (eight 
semesters after entrance) the academic status of 
these 419 students was Identified. Baaed upon 
this status, students were grouped according to 
six categories? (1) persistence in engineering; 
(2) transfer from engineering to (and persistence 
In) nonengineerlng fields at Purdue; voluntary 
withdrawal from Purdue without return with (3) a 
high cumulative GPA (higher than U.50 on a 6-point 
scale) or (4) low cumulative GPA (*.50 or lower); 

(5) withdrawal while on academic probation; and 

(6) academic dismissal. Such subdivision of the 
general university withdrawal group was performed 
in order to ascertain possibly meaningful within* 
withdrawal differences (i.e., are all withdrawal 
students similar?). Subdivision was performed 
using cumulative GPA as a second meaaure or cri- 
terion of academic success. In addition, persis- 
tor and transfer students were subgroup ed accord- 
ing to specialization field In order to enable 
examination and generalization across these sub- 
groups of specific differences which might be 
found among the general academic status groups. 
Table 1 provides a list of the academic status and 
specialization groups, as well as the factors, 
examined. 

Prior to statistical group comparisons, each 
factor was examined to ascertain whether it was 
normally distributed for the total group of stu- 
dents. Any statistically (p<.0l) skewed factor 
(as most were) was then transformed In order to 
normalize its data. For the engineering students 
SAT-Math was significantly skewed negatively 
(p<.0l) and was thus normalized by transformation, 
but SAT- Verbal was not significantly skewed. Sub- 
sequently, for both general academic status and 
specialization, the utility of the SATs was exam- 
ined using single-factor statistical tests (F- 
ratlos) as well as multi-factor tests employed 
within multiple discriminant analysis for predic- 
tion of group membership. The results shed some 
light upon the questions, "Are the SATs of any 
value In predicting who will succeed in englneer- 
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ing study and in college?" and "If of value, what 
13 their relative worth compared with other fac- 
tors with respect to predicting academic success?" 

Results and Discussion 

Within single-factor analysis of variance 
SAT-Math and SAT-Verbal were highly capable of 
significantly differentiating the six academic 
status groups (p<.001), but did not statistically 
differentiate these groups as well as at least six 
other factors did (ordered by F-ratio) : PIQ 
Management, PIQ Nuclear Engineering, SCII Science, 
PIQ Engineering Persistence, rank, and science 
grade. Thus, relative to the total set the SATs 
performed rather well but did not perform the 
best. Even within the set of ability measures, 
high school rank and average science grade dif- 
ferentiated academic status groups better than the 
SATs did. The extent to which the various 
academic status and specialization groups averaged 
on SAT-Verbal, SAT-Math, and the four other abil- 
ity measures is presented graphically In Figure 1 . 

Examined separately (and shown in Figure 1), 
SAT- Verbal best differentiated engineering persls- 
tors from transfers with perslstors obtaining the 
highest average score of the six groups but were 
not differentiated from the four withdrawal 
groups. However, the differences among engineer- 
ing perslstors and transfers did not generalize 
across all perslstor and transfer sub-groups. The 
greatest differentiation occurred between each of 
three engineering specialties (chemical, electri- 
cal, and aeronautical engineering) and two of the 
five transfer fields (technology and 'other' 
transfers). 

Similarly, SAT-Math best differentiated 
engineering perslstors from transfers, as well as 
university dismissals, with no appreciable dif- 
ferentiation between perslstors and the other 
three withdraw* 1 groups. In fact, the highest 
average SAT-Meth scores of the six academic status 
groups occurred not for engineering perslstors but 
for the two voluntary withdrawal groups. As with 
SAT-Verbal , more over, di f f erentiat ion between 
perslstors and transfer students did not com- 
pletely generalize across all perslstor and 
transfer subgroups. The greatest differentiation 
occurred primarily between ainy of four persistence 
groups (aeronautical, chemical, or electrical 
engineers or science) and technology or "other" 
transfers, as well as general management students. 

Under discriminant analysis, with prior group 
probabilities set to be equal across all groups in 
order to examine a factor's ability to differen- 
tiate the groups, the SATs in combination (but 
apart from other factors) significantly differen- 
tiated groups. However, they only allowed 23 per- 
cent of the six academic status groups and 1 1 per- 
cent of the 13 specialization groups to be 
correctly reclassified into groups. Moreover, the 
SATs did not halp differentiate (beyond the other 
ability measures and the noncognitive measures) to 
a practical degree the academic status groups, 
correct reclassification remaining relatively 
unchanged between 11 percent (without SATs) and 12 
percent (with SATs), although SAT-Math did improve 
differentiation and reclassification of transfers, 



TABLE 1* Academic status and specialization groups 
examined and cognitive and noncognitive 
factors analyzed. 



ACADEMIC STATUS SPECIALIZATION 



FACTORS 



Engineering 
Perslstors 



Transfers from 
Engineering 



High Achieving^ 
Withdrawals l 

Low Achieving j 
Withdrawals J 

Probationary 
Withdrawals 

Academic 
Dismissal 



Aero. Engineers 
Chem. Engineers 
Civil Engineers 
Electr. Engrs. 
Industr. Engrs. 
Mech. Engineers 
Other Engineers 

General Mgmt. 
Industr. Mgmt. 
Science/Math 
Technology 
Other Transfers 

Voluntary 
Withdrawals 



Educ. 

Occup. 

SES 



SAT-Verbal 
SAT-Math 
H.S.Math Grade 
H.S.Sclence Gr 
H.S.English Gr 
Sex 

Father's 
Father's 
Father's 
Mother's Educ. 
Mother's Occup. 
Mother's SES 
SCII; 

Realistic 

Investig. 

Artistic 

Social 

Enterprla. 

Convent 'al 

Agriculture 

Nature 

Adventure' 

Military S. 

Mechanical 

Science 

Mathematics 

Med. Sci. 

Med. Serv. 

Music /Dram. 

Art 

Writing 
Teaching 
Social Serv. 
Athletics 
Domestic Arts 
Religious Act. 
Public Speak. 
Law/Politics 
Merchandizing 
Sales 

Business Hgmt 
Office Pract. 
Engineer-Pern. 
Engineer-Mile 

Achiev. Orient. 
Introv-Extrov. 
PIQ: 

Aero. Engr. 
Agrlc. Engr. 
Chemical Engr. 
Civil Engr. 
Electr. Engr. 
Industr. Engr. 
Interdisc. E. 
Land Survey. 
Materials Sci. 
Mechan. Engr. 
Nuolear Engr. 
Hum/SocScl/Gd. 
Management 
Science /Math 
Technology 
Agriculture 
Engr. Pereist. 
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probationary withdrawal:*, and academic dismissal*. 
When only the ability measures were considered, 
however, SAT-Math did improve reclassification 
from VI to 'II percent, primarily improvLng reclas- 
sification of transfers and probationary with- 
drawn la . 

With all far tors examined, to a praolti* \\ 
decree the SATs (I.e., .SAT-Verbal) helped dif- 
ferentiate academic statun groups only when these 
groups wei>> subdivided Into specialization groups, 
increasing classification accuracy from 11 to 51 
percent. Thus, in general the SATs did contribute 
slightly to prediction of academic success 
(although such contributions were minor compared 
to those of other factors) but contributed appre- 
ciably to prediction of specializations within 
academic status. 

Replication 



HIGH SCHOOL AVERAGE MATH GRADE 
(»•) (A-) 
0 6.H 6. (i 7.0 /.H 7.8 8.2 8.H 

— i — i — l — u — i- — i — i — i — !- — i — i- — i 



Transfer 
Withdraw 



PKLM-I-t A — H 

-1- oh n 

ru— r»* — D U 



— 1 

u 6. >t r..o 



— I 1 1 1 1 ! 1 J 1 

7.0 /.* 7.8 8.2 8.4 



HIGH SCHOOL AVRPAGE SCJENC£"CRADE 
( BO 

0 6.6 6.H 7.? 7.6 8.0 8,1 8. A 

-I ! 1 1- — | 1 1 1- — |- — | 1- — | 



Persist. 
Transfer 
W1 thirst* 



--!- — I 1 - 

0 6.6 fe.H 



— I — 
1.2 



H-I--K- 1 — L A H 

C. S 

U 

I— I 



.-|- 1- 1 1 1- 

7.6 8.0 f.H 



per* 
»'.«.for 



HIGH 5/lHOni. AVI W AO B H*fiLTSIi GRADE 
(U*) (A-) 
6.4 6.6 7.0 M 7.8 1.2 8 
— I 1 1 1 1- — I 1 1 1 1 1 1 



M — C-XLE- 



A-H 



1 - 



.-I u_ 

6.H b>. 



~1 — 
7.8 



~l~ 
8.? 



'UGH SCHOOL RANK 
0 9G| 85 9U 

«... | .•»■-♦—♦.,♦•- 1 . 



Persist. 

Transfer 
Withdraw 



Cl-M-EL AH 

Tti M-l- G-S 

P-D \l 



A - Aero.Enftr. 
II - fhwu.EnKr. 

i'A c - run Knar. 

i. - Elflot.Enftr. 
I - Indus. En^r. 
H - Mech.Enftr. 
E - Othtr En*r 



— I 
8.H 

u-<n 

(56) 



8C« 



85 



-«-!- 
90 



-I 



G - nen.NiKt. 
N - Indus. HKnt. 
S - Sr lance 
T - Technology 



05* o - Oth.Trana. 



( ^ 
(in 
( in 
(?«, ) 



MGU^h 1. Plots nf ivcr»g(« transformed score U- High Wlthdr. I TO 

values rir nrarfealc status and ripe- n - i,nw Wlthdr. ( <> 

lall.tMitii »r)'Mipfl mi v.irl'vlM (Mamiro'i p - Prtill.Wft hill . ( I , > 

or .thlilMi iM|»i iMi.lf. ivtr.inrjf.M m>,\ (l - A".id.l)tsn. MO 
t,.»rk In ti|.< •••lKln»l rtr.ile'L 



Because the sample sizes of the withdrawal 
and specialization groups were very small In some 
cases, the results of the above analyses may be 
Indicative but ;ire tentative until larger samples 
can be examined. In an effort to do this some- 
what, data for all beg inn i;*^ engineering students 
at Purdue University between the years 1973 and 
1977, Inclusively, were examined with respect t.o 
the ability measures considered above. This was 
done in order to graphically compare both academic 
status and specialization groups wJ in respect to 
SATs and pre-college academic achievement meas- 
ures. Also of importance were the policy deci- 
sions of whether to use ability measures to res- 
trict the 'quality' of the entering engineering 
student (and hopefully improve retention) and of 
which measures to use if the decision is made to 
use some. 

The approximately 5*100 students entering 
engineering at Purdue during one of these five 
years were followed up after at least eight semes- 
ters (ten for the pre-1977 groups) and classified 
according to academic statu a and currlcular spe- 
cialization. From their entrance records their 
SAT a cor tin and the high school achievement infor- 
mation studied earlier were examined. Where sam- 
ple sizes allowed, specializations were also sub- 
divided according to college performance (as meas- 
ured by the cumulative GPA) into higher achieve- 
ment, lower achievement, and probationary achieve- 
ment subgroups. If less than nine students 
represented the latter group of any one specialty, 
those students were eliminated rather than being 
included with the lower achievement group. Thus, 
students can be compared ( 1 ) across academic 
status, (2) within specialization across college 
performance, and (3) across specializations. The 
median and interquartile ranges (25th to 75th per- 
centiles) for these various groups and subgroups 
are presented in Figures 2 through 8, However, 
whereas Figure ? presents the median and range for 
each (sub)group separately, the ranges for sub- 
groups are merged within Figures 3 through 8 so as 
to provide only one line for* each academic status 
and specialization group. Tt might be kept In 
mind that the distributional standard deviations 
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for the total group of 5-100 students were approxi- 
mately 1 r >0 for SAT- Total, 8-b for SAT- Verbal and 
SAT-Math, 10 percentile points for high school 
rank, 1.8 points (on a 9-point scale) for average 
math grade and average science grade, and 1.6 
points for average English grade in high school. 

One general observation from the various fig- 
ures is not only variation of average ability 
within engineering but the even greater variation 
across transfer fields. Moreover, the strong 
relationship between ability scores and academic 
achievement is indicated by the differences within 
specialties across performance levels with higher 
achievers having earlier attained higher SAT 
scores and grades in high school. 

One question that might be asked is 
cutoff scores or grades should be used as 
dard for admittance to engineering study, 
nation has shown that cutoff scores could be used 
which would prevent more nonperslstors than 
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persistors from entering engineering. If one set 
a SAT- Total score standard of 950, 22 and 19 per- 
cent of transfers and withdrawals, respectively, 
but only 10 of persistors, would have been 
prevented from entering engineering (with almost 
all the persistor 10 percent being lower achiev- 
ers). This standard could be raised or lowered 
depending upon the 'quality' of student desired or 
the number of students that could be admitted. 

It seems that a better procedure, however, 
might be to set a high standard (such as the 
present total beginning engineering group median 
score) and strongly recommend (require?) that stu- 
dents not meeting that standard explore vocational 
or career guidance, using such inventories as the 
Strong-Campbell Interest Inventory and the Purdue 
Interest Questionnaire, to get a better idea of 
what field(s) they might be most comfortable in, 
whether these be engineering or nonengineerlng 
specialties. It seems that i f more students 
explored their vocational interests as well as 
their specific abilities engineering retention 
would be higher and the student graduating in 
engineering might be more satisfied, having become 
more confident of their choice at an earlier time. 

Such vocational exploration should not be 
confined only to those below the standard but 
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could also be used by those above the standard. 
Examination of the figures reveals that a large 
percentage of those in certain nonpersistor spe- 
cializations (computer, physical, life, and social 
science, the humanities and education, certain 
managenent fields, and high achieving university 
withdrawals) also attained the standard. Thus, 
vocational exploration could help the high ability 
student determine early whether engineering is the 
career for them. 

It appears that the SATs could provide a good 
standard and basis for such vocational explora- 
tion. However, it also appears from the earlier 
study and from examination of Figures 5-8 that 
high school performance measures (or a composite) 
might perform Just as well as a standard and 
basis. For example, the high school rank standard 
might be the 85th or 90th percentile (or the total 
group median, the 87th percentile). 
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THE NEW ENGINEER: BLACK AND WHITE, MALE AND FEMALE 1 * 

William K. LeBold, Kathryn W. Linden, 
Carolyn M. Jagacinski, & Kevin D. Shell 
Purdue University 
West Lafayette, IN 47907 



The engineering profession, like many other professions, has recently experi- 
enced an unprecedented growth in the number and proportion of women and under- 
represented minorities (Black and Hispanic) who have entered and graduated from U.S. 
engineering colleges. This report examines and compares the early career decisions, 
initial and 1981 employment, professional activities and post-graduate education of 
these new non-traditional engineering graduates with their traditional peers. 



The data discussed in this paper was derived from the National Engineering 
Career Development Study sponsored by a RISE grant from NSF. Among the materials 
mailed to a sample of members of the major engineering societies and graduates of 
engineering schools was a comprehensive engineering career development survey. 
About one-half of the 6,000 surveys mailed were returned, with only minor differ- 
ences in the response rates for men (52%) and women (57%). The primary sources of 
Black and Hispanic graduates were engineering institutions with relatively high 
numbers of minority graduates. However, the returns from these institutions were 
somewhat lower (31%) than were the returns from the engineering societies (55%). 

Over MOO items were included in the final survey form which was pre-tested 
using survey forms of various lengths and using various follow-up procedures. Women 
and minorities were oversampled in order to provide adequate data for comparison 
purposes. This report is based on 1720 men and 1080 women, including 128 Black 
Americans, 133 Hispanic Americans, 2273 White Americans and 79 Foreign Nationals. 

The resulting data base was then used to examine (1) initial and current 
employment factors, (2) professional activities, (3) educational level and atti- 
tudes, and (4) self-reports of factors influencing the career decisions of male and 
female and of minority and majority engineering graduates. Non-parametric statis- 
tics (primarily Chi-Square,) and some parametric methods (ANOV) were used to iden- 
tify similarities and differences by sex and by ethnic background. 



1. This research was supported by grant No. SED79-19613 from the Research in 

Science Education (RISE) program of the National Science Foundation. Grantees 
undertaking such projects under NSF sponsorship are encouraged to express their 
Judgement in professional and technical matters. Points of view or opinions do 
not, therefore, necessarily represent official National Science Foundation 
procedures or policy. 

* This paper was presented at the American Educational Research Association (AERA) 
Annual Meeting in Montreal, Canada, April 11-15, 1983, Critique Session 1-16: 
Studies In Professional Identification. 
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RESULTS 



Table 1 summarizes the primary background data on the survey sample. The Black 
and White subsamples were more likely to include women than were the Hispanic and 
Foreign National subsamples. The overall median age at the time of the survey 
(1981) was 28 years: 31 years for men and 27 for women; 28 years for Blacks, 27 
years for Hispanics, 28 years for Whites and 29 years for Foreign Nationals. These 
data indicate that there is some confounding of sex with age and experience, but 
that this is rather minimal for ethnic comparisons, although women are somewhat 
over-represented among White Americans. Relatively few differences between male and 
female and between minority and majority engineering graduates were found in their 
initial and current (198l) employment, professional activities, educational and 
demographic characteristics and the factors influencing their career decisions, when 
experience or year of BS degree were controlled. Thus, it appeared that male and 
female engineers tend to have more in common with each other than they have differ- 
ences with respect to the factors studied. Majority and minority engineers also 
tended to be similar. However, some differences were observed, and the remainder of 
this paper focuses on these differences. 

Two previous papers have been based on the data base collected from ' this 
national sample, but they were limited to recent graduates less than 5 years experi- 
ence, (Jagacinski et al., 1982; LeBold et al., 1982). Two other papers were based 
on a sample of Purdue engineering graduates (Jagacinski & LeBold, 198l; LeBold & 
Jagacinski, 1981) matched by year of BS and field of engineering. In all four 
papers, we have observed relatively few sex differences. However, there have been 
some data, from these and other sources (McAfee, 198l) which indicate that, although 
recent male and female graduates are relatively similar in the education, initial 
employment and professional activities, there are some significant differences among 
male and female graduates with more experience (10 or more years). In this explora- 
tory paper, we will examine some of these similarities and differences. However the 
experiential comparisons will be limited to the male and female sub-samples, because 
the number of ethnic minorities is small and, as previously noted, the age differ- 
ences are minimal. 

Table 2 indicates that the employment status type of employment, and functional 
responsibilities of male and female and ethnic minority and majority graduates are 
relatively similar. However, the data does suggest that there are slightly higher 
unemployment rates among Black and Foreign National graduates and that Black gradu- 
ates are a little more likely to be employed full-time in non-engineering areas than 
are White graduates (22% vs. 1 0% ) . Male graduates are more likely to be employed in 
technical management than are females < 1 8% vs. 11%). However, in one previous paper 
based on graduates with less than five years experience, we found no sex difference, 
( 1% male vs. 9f female) in management responsibilities (Jagacinski et al., 1932). 
In another paper based only on recent mechanical and electrical engineers, we found 
small but significant interaction effects, with electrical engineering men being 
more likely to be in management (16% vs. 6%). However, mechanical engineering women 
are more likely (8% vs. 1%%) to be in management than are their male counterparts or 
peers (LeBold et al., 1982). These two studies, however, found no significant 
difference in the technical responsibility level or the technical-administrative mix 
of recent male and female engineering graduates. 

In order provide further insight into this complex matter, and because data are 
available on over 1000 female and over 1700 male engineering graduates, technical 
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and supervisory responsibilities and current (1981) salaries were examined. Figure 
1 indicates that the percentage of male and female graduates having relatively high 
technical (Levels 6-8) responsibilities, that increases with experience (years 
since the BS degree), with no significant statistical or practical sex differences 
for each level of experience. On the other hand, as may be noted in Figure 2, when 
supervisory responsibilities were examined, there was no practical or statistically 
significant difference between male and female graduates during the first five 
years. After ten years, however, the sex differences are practical and statisti- 
cally significant, with over half of the men, but somewhat less than half of the 
women, supervising professional or managerial personnel. These- results are also 
reflected in the salaries of male and female engineering graduates. Figure 3 indi- 
cates relatively small salary differences for those with less than 10 years experi- 
ence. However highly significant salary differences were observed for engineers 
with more than 10 years experience, with men reporting about 251, or $5000, higher 
annual salaries than women with comparable experience. Whether or not these differ- 
ences will persist in the future as new engineers become more experienced is a 
matter of speculation and conjecture. The authors believe the3e differences will be 
dependent upon a number of factors, including willingness of peers and management to 
provide wjmen engineers with supervisory experience and their collective and indivi- 
dual track records when given such opportunities. Supporting data included in this 
paper and other studies would indicate that women should have high potential for 
becoming managers in view of their communication skills and sensitivity to human 
needs. 

Table 3 indicates that there are some small but significant sex arid ethnic 
differences in the professional activities of graduate engineers. Males and Foreign 
Nationals were more likely than others to read and purchase new engineering books, 
attend national meetings, present papers, and publish articles. However, the latter 
sex differences may be due to the fact that women were younger and not as likely to 
have had sufficient experience. Women and Foreign Nationals are more likely than 
their peers to subscribe to engineering periodicals, to take graduate engineering 
oourse3 and to become a member of two or more national societies. 

Table 4 indicates that small but significant sex and ethnic differences were 
observed in job satisfaction, with men and White graduates being more satisfied with 
their occupation and employment than are women and ethnic minorities. However, the 
.Tijority of all groups reported generally high satisfaction with their employment 
-ind occupation. 

Table 5 indicates that there are statistically significant sex and ethnic 
<\ if Terences 1n the current and planned educational levels of engineering graduates, 
rxcept for Hispanic Americans, the majority of all groups had pursued or are pursu- 
ing ';om^ post-BS degree education and the overwhelming majority ( 75% or more) 
planned additional education. However, the type of graduate work planned varied 
across croups; with women and Black Americans leaning more towards graduate work in 
management and men and Foreign Nationals, leaning toward engineering-oriented gradu- 
ate work and training. 



~.~*An~ight point scale ranging from simple-routine work with no experience (Leyel 
1) to complex tasks requiring thorough knowledge (Level 6) through pioneering 
work requiring outstanding knowledge (Level 3) was used. 
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Table 6 indicates that males and Black-Americans were more likely than others 
to have first considered engineering and made a final decision on engineering as a 
career during or before the first two years of high school. Table 7 provides some 
further insight into the factors that influence the career decisions of engineers. 
Note that the "work"-related factors tend to be the most important factors followed, 
by "school", "people", and "activity" factors. Some interesting sex differences 
were also observed, with women being more likely than men to cite challenge, 
independence, college teachers, mothers, female engineers and computers as belnp 
important. In contrast, men were more likely than women to report the importance of 
relevant work experiences, construction and mechanical hobbies, building electrical 
devices and model airplanes, farm experiences, hobby magazines and flying aircraft. 
There were also some ethnic differences observed, notably the importance of science 
fiction, science fairs, science clubs, and building electrical devices and model 
airplanes among Black Americans and the importance of technical publications, sci- 
ence fair, science clubs, and junior achievement among Foreign Nationals. 

In spite of the similarities in the career and employment patterns of male and 
female engineers and minority and majority engineering graduates, each group per- 
ceived the other's "grass as being greener" as far as opportunities in engineering 
were concerned. The majority (80%) of Black American engineers indicated that 
Whites had better or equal engineering opportunities, but the majority (67%) of 
White engineers believed either that opportunities were equal or that minorities had 
better opportunities. A significant majority (73%) .of the women engineers indicated 
that men had equal or better engineering opportunities than women, in contrast to 
smaller male majority (60%) who had a similar perception. 

A final a^ea of interest we s the self-perceptions of engineering graduates. 
Three major sources were used (1) some of the self-perception items used by Astin 
(1980) and his colleagues in the ACE studies of college freshmen, (2) Spence and 
Heimlichs (1978) studies of androgyny (viz instrumentality and expressiveness), and 
(3) Hollands (1973) theory of career types (realistic, investigative, artistic, 
social? enterprising, and conventional). When graduates were asked to give their 
self-perceptions of their abilities and interests, all groups had high self-images. 
Male graduates were more likely than female graduates to assess their athletic abil- 
ity, mechanical ability, spatial visualization, originality and intellectual self- 
confidence as above average. Men were also more likely than women to assess them- 
selves as being instrumental, realistic, enterprising and conventional. On the 
other hand, women were more likely than men to rate their mathematical and artistic 
abilities and their understanding of others as above average. Women were also more 
likely than men to assess themselves as expressive and having artistic and social- 
helping interests. These factors are examined in further detail, in our other papers 
including a 1982 APA paper (Jagacinski et al., 1982), in two other AERA papers 
(Jagacinski et al., 1983; Shell et al., 1983) and in our forthcoming final report to 
NSF (LeBold, Linden, Jagacinski, & Shell, 1983). 

This brief paper does not permit an exhaustive treatment of the data collected 
in this extensive survey. We are also hopeful of obtaining continuing support to 
analyze this rich source of data that includes over 2.5 million Items of informa- 
tion. 
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CONCLUSIONS AND RECOMMENDATIONS 



After many years in which male and white majority students and graduates have 
dominated engineering education and the engineering profession, there has been a 
very rapid increase in the number and proportion of women, Black Americans and 
Hispanic Americans entering the field. The new non-traditional students and profes- 
sionals are receiving initial and subsequent employment opportunities and rewards 
similar to those of their male and majority peers. These women and minority 
engineers are also assuming similar professional responsibilities, and they are pur- 
suing and planning graduate and continuing education programs similar to those of 
the male and majority graduates. 

Som* important similarities and differences were observed in the timing and 
factors that have influenced the career decisions of these new non-traditional gra- 
duates. The dominant theme is one of a dedicated and work-oriented constituency 
that should complement the traditional male and white majority group which have 
characterized engineering education and the engineering profession in the past. 

In spits of these important equity gains, there are important differences in 
the perceptions and realities of career opportunities for women and minorities In 
engineering and other professions. These gains not only call for improved communi- 
cations and research but also for action within engineering education and the 
engineering profession in particular, as well as education and professions in gen- 
eral . 



REFERENCES 

1. Astin, A. W., King, M. R. and Richardson, G. T. The American Freshman; 
N ational Norms for Fall 1980. Los Angeles: UCLA, 1980. 

?. Holland, J. L. Making vocatio nal choices: A theory of c areers . Englewood 
Cliffs, N.J.: Prentice-Hall, 1973. 

3 Jagacinski, C. M. and LeBold, W. K. A Comparison of Men and Women Undergradu- 
ate and Professional Engineers, ANNALS of Engineering Education , December,. 
1981. 

14. Jagacinski, C. M., Leiiold, W. K . , Linden, K. W. and Shell, K. D. Factors 
Influencing the Career Development of Recent Engineers, 1982 ASEE College 
Industry Education Conference Proceedings . 

<">. Jagacinski, C. M., LeBold, W. K. , Linden, K. W., & Shell, K. D. Androgyny and 
Job Performance in a Male-Dominated Field, American Psychological Association 
Annual Meeting, August, 1982. 

6. Jagacinski, C. M., LeBold, W. K . , Linden, K. W. & Shell, K. D. Engineering 
Careers: Women in a Male Dominated Field. Paper presented at the American 
Educational Association Annual Meeting, Montreal, Canada, 1983. 

7. LeBold, W. K. and Jagacinski, C. M. Performance Data on Women in Engineering. 
ASEE Annual Conference Proceedings , Washington, D.C.: 1981, Vol. 2, 430-137. 
New York: IEEE, 1982, 251-259. 



194 



- F-6-6 - 

8. LeBold, W. K. , Linden, K. W., Jagacinski, C. M,, and Shell, K. D. A Progress 
Report on Improving Access and Guidance in Engineering: Research Into Contri- 
buting Factors, Purdue University, November 1981, West Lafayette, IN. 

9. LeBold, W. K. , Jagacinski, C. M., Linden, K. W. & Shell, K. D. Engineering 
Profiles for the Eighties: Electrical vs. Mechanical Engineers. Frontiers in 
Education Conference Proceedings , New York: IEEE, 1982, 251-259. 

10. LeBold, William K. , Linden, K. W., Jagacinski, C. M., & Shrill, K. D. Repor t on 
National Eng ineering Career Development Study : Engineering Profiles for t .he 
Eighties , Purdue University , 1983 , West Lafayette , TH. 1983 (in preparation"). 

11. McAfee, Naomi. You We Come a Long Way , Baby : The Myth and the Reality , 
Proceedings for Women in the Professions Conference, Purdue University, 1 931 , 
West Lafayette, IN. 

12. Shell, K. D., LeBold, W. K • , Linden, K. W. & Jagacinski, C. M. Interest Pro- 
files of Professional Engineers. Paper presented at the 1983 Annual Meeting of 
the American Educational Research Association, Montreal, Canada, 1983. 

13. Spence, J.T., & Helmreich, R. L. Masculinity and Femininity : Their Psycholog- 
ical Dimensions , Correlates , and Antecedents . Austin: University of Tetfas 
Press, 1978. 



ERIC 



- F-6-7 



TABLE 

Background Information 



1. Sex 



1 . 


Male 


2. 


Female 


Race or Ethnic identification 


1. 


American Indian 


2. 


Asian or Pacific Islander 


3. 


American Black 


4. 


Mexican American 


5. 


Puerto Rican 


6. 


American Cuban 


7. 


Other Hispanic 


8. 


White, Not Hispanic 


9. 


Other 


Citizensh ip 


1. 


U.S. Native-born 


2. 


U.S. Naturalized 


3. 


Foreign National 



!L* Year °f Birth ( Age of respondent ) 

1. 1901 to 193 1 M4For older) 

2. 1935 to 1945 (36 to 45) 

3. 1946 to 1950 (31 to 35) 

4. 1951 to 1955 (26 to 30) 

5. 1956 to I960 (20 to 25) 

5^. Marital Status 

1. Single 

2. Married now 

3. Separated, Divorced 

4 . Widowed 

6. Total Number of Children 

1. 0 

2. 1 

3. 2 

4 . 3 or more 

7. (No. of cases) 



is less than .5% 

p < . 05 , 2 p < . 0 1 , 3 p < . 00 1 , 4 p < . 000 1 , 



1 

Dn the Sample Group 



TO- SEX ETHNICITY 



TAT 


MA 


FE . 


BL 


UT 
HI 


LIU 


V « 






1 uu> 


~~6% 5 


71% 


Oj> 


OU> 


01% 


5 




0 


100 


26 


1 ( 




1 o 

1 3 






0% 


r 0 %« 5 


0% 


0% 


0% 


0* 


5 


4 


5 


3 


0 


0 


0 


49 




c 

-> 


D 


3 100 


0 


0 






p 
c 


o 

D 


1 


0 


19 


0 


1 




ft 


ft 




0 


6 


0 


0 




1 


2 


« 


0 


23 


0 


3 




2 


2 


1 


0 


22 


0 


16 




O ll 

84 


Orv 

oO 


90 


0 


0 100 


19 




1 


2 


1 


0 


0 


0 


9 




91* 


88* 


95% 5 


98% 


67% 


98% 


0* 


5 


5 


7 


3 


2 


33 


2 


0 




4 


5 


1 


0 


0 


0 


100 








5 

3% 3 


6% 


2% 


11% 


1% 


5 


14 


17 


9 


9 


6 


11 


16 




17 


20 


12 


27 


28 


16 


2o 




33 


32 


33 


31 


31 


33 


43 




CO 


i fx 

1 D 


13 


21 


33 


27 






33% 


26% 


13% 5 


11% 


10% 


32% 


35% 


2 


62 


70 


19 


18 


57 


63 


63 




5 


i 


7 


11 


2 


5 


3 




» 


ft 


• 


0 


1 


* 


0 




52% 


39% 


76% 5 


12% 


11% 


53% 


51% 


3 


15 


18 


11 


32 


18 


11 


22 




19 


26 


7 


15 


22 


19 


21 




11 


18 


6 


11 


16 


11 


1 




2739) 




(1080) 




(133) 


(79) 



(1720) (128) (2273) 



p<. 00001 
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TABLE 2 

Employment Status, Type of Employer, & Job Function 
for Present Job by Sex & Ethnicity 







TO- 


SEX 


ETHNICITY 




Your 
1. 


present employment status: 
Not employed/not seeking 


TAL 


MA 


FE _ 
T% 3 


BL 
0% 


HI 
0% 


WH 
1% 


FN _ 

~o% 5 


2. 


Not employed/seeking engr 


1 


1 


1 


3 


2 


1 


6 


3. 


Not employed/seek non-engr 


• 


• 


• 


1 


0 


• 


• 


4. 


Employed part-time in engr 


2 


1 


2 


1 


0 


1 


9 


5. 


Employed part time/non-engr 


• 


• 


• 


1 


0 


ii 


0 


6. 


Employed full time/engr 


81 


80 


82 


69 


79 


81 


79 


7. 


Employed full time/non-engr 


10 


10 


10 


22 


9 


10 


3 


8. 


Self-employed, engineer 


2 


2 


1 


0 


2 


2 


1 


9. 


Self-employed, non-engr 


1 


2 


1 


1 


3 


1 


0 


10. 


Retired from engineering 


1 


1 


• 


0 


0 


1 


0 


11. 


Retired from non-engr 


• 


• 


• 


0 


0 


• 


0 


12. 


Other 


3 


3 


3 


3 


5 


3 


3 


Type of Employer 
















1. 


Manufacturing 


48} 


42% 


45% 


49% 


36% 


45% 


45% 


2. 


Other Private Business 


30 


M0 


40 


32 


42 


40 


40 


3. 


Government & Health Services 


12 


11 


13 


15 


21 


10 


0 


4. 


Educational Institutions 


5 


7 


4 


4 


2 


5 


17 


Principal Function 
















11. 


Pre-Prof essional 


2% 


1% 


3% 5 


0% 


7% 


2% 


0% 5 


12. 


Research 


9 


9 


8 


5 


2 


9 


22 


13. 


Development 


11 


10 


13 


10 


7 


11 


14 


11. 


Design 


20 


21 


20 


27 


20 


20 


18 


15. 


Operations 


7 


6 


8 


3 


7 


7 


4 


16. 


Production & maintenance 


7 


6 


7 


8 


6 


7 


5 


17. 


Testing & inspection 


3 


2 


3 


3 


10 


2 


1 


18. 


Construction 


4 


4 


3 


1 


9 


4 


3 


19. 


Sales 4 service 


3 


4 


2 


3 


5 


3 


0 


20. 


Teaching 


3 


3 


2 


6 


1 


3 


8 


21. 


Technical management 


16 


18 


11 


15 


12 


16 


13 


22. 


Non-technical management 


3 


4 


3 


8 


4 


3 


0 


23. 


Consulting 


7 


8 


8 


1 


3 


8 


9 


24. 


Other 


7 


6 


9 


10 


5 


7 


4 



is less than .5% 

p<.05, 2 p<.01, 3 p<.001, \><.0001, 5 p<. 00001 
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TABLE 3 

Professional Activities of Survey Respondents 



1-11. Engaging in each activity 

during the past year 

1. Discuss new engr developments 

2. Read about new engr developments 

3. Subscribe to engr periodicals 

4. Read new books on engr or sci 

5. Purchased new books on engr/sci 

6. Attended local technical meetings 

7. Took non-grad credit engr course 

8. Completed grad courses in engr 

9. Attended national tech meeting 

10. Presented one or more tech papers 

11. Attended short course on mgmt 

12 . Professional Registration 

1. Registered Professional Engineer 

2. Registered Engineer in Training 

3. Not a Registered Engineer 

13. Number of National Societies 

1 . None 

2. 1 

3. 2 or more 

14. One or more Articles Published 



15. One or more Books Published 

16 . Ap plied for one or more Patents 
1 Qne £r more Patents Granted 

1 p<-°5, 2 p<.01, 3 p<.001, 4 p<.0001, 5 p<. 00001 
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TO- 


SEX 




ETHNICITY 


TAL 


MA 


FE 


BL 


HI 


WH FN 




59* 55* 


Z2% 50* 59* 52* 


79 


79 


79 


83 


80 


79 88 


79 


78 


82 \ 


66 


71 


81 84 


4o 


44 


31 I 


44 


U2 


39 55 


no 


43 


35 4 


nn 


41 


38 65 


46 


46 


«7 


36 


39 


47 54 


16 


15 


16 2 


18 


m 


15 24 


15 


13 


17 I 


23 


17 


14 33 


28 


30 


24 i 


20 


13 


29 37 


11 


13 


8 5 


5 


6 


12 18 


28 


27 


30 


35 


^6 


28 23 



14* 


20* 


5* 


5* 


10* 


15* 


19X 5 


34 


30 


40 


16 


29 


37 


15 


52 


50 


55 


79 


61 


48 


66 


4* 


4* 


5* 1 


19* 


12* 


3* 


5* 5 


43 


45 


39 


33 


48 


43 


36 


53 


51 


56 


48 


40 


53 


59 


31* 


37* 


21* 5 


21* 


18* 


33* 


51* 2 


3* 


4* 


2* 


0* 


1* 


4* 


2* 


12* 


16* 


5* 


12* 


6* 


12* 


10* 


6* 


9* 


2* 


5* 


5* 


7* 


3* 



TABLE 4 

Satisfaction With Career Choice, Career Progress And Work 



U How satisfied are you with your 
choice of occupation? 

1 . Still uncertain 

2. Not satisfied; reconsidering 

3. Satisfied, some doubts 

4. Made best choice 

5. Fully satisfied 



in your occupation? 

1. Not satisfied 

2. Fairly satisfied 

3. Feel I'm doing well 

4 . Fully satisfied 

General level of satisfaction with 
work in present job * 

1. Very satisfied 

2. Satisfied 

3. Neutral 

1. Dissatisfied 

5. Very dissatisfied 



TO- 


SEX 






ETHNICITY 


TAL 


MA 


FE 




BL 


HI 


WH 


FN 


' -TJ 

1% 


~T* 


2* 


2 


1* 


2* 


1* 


4* 


5 


4 


7 




10 


5 


5 


8 


21 


20 


24 




22 


26 


21 


25 


47 


48 


45 




44 


44 


48 


46 


25 


2b 


23 




23 


24 


26 


i a 
1 0 


15* 


13* 


18* 


5 


28* 


15* 


14* 


19* 


24 


22 


28 




22 


23 


24 


29 


45 


46 


41 




38 


49 


45 


38 


16 


18 


13 




12 


13 


17 


14 


30* 


33* 


26* 


5 


20* 


28* 


31* 


17* 


50 


51 


49 




46 


52 


50 


63 


14 


12 


15 




20 


15 


13 


13 


5 


4 


7 




7 


? 


5 


6 


1 


1 


2 




7 


3 


1 


1 



£. How satisfied are you with your progress 



p<.05, 2 p<.01, 3 p<.001, \><.0001, 5 p<. 00001 
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TABLE 5 

Current and Planned Education of Survey Respondents 
and Attitudes Toward Graduate Work 



1 . Current Educational level 
~~ 11. No degree 

12. Bachelor's/no grad work 

13- Bachelor's/some non-engr grad work 

14. Bachelor's/some engr grad work 

15. Master's in engr 

16. Master's in business admin 

17. Master's in other non-engr 

18. Master's in engr and another field 

19. Doctorate, engr 

20. Doctorate, non-engr 

2 1 . Other 

2. Planned Educational Level 

1 1 . None 

12. Some grad work in engr 

13. Some grad work in non-engr 

14. Master's in engr 

15. Master's in management 

16. Master's in non-engr 

17. Master's in engr and another field 

18. Doctorate in engr 

19. Doctorate in non-engr 

20. Other 

3. Pr eferred Graduate Program 
~ ~T. Design oriented engr program 

2. Research oriented engr program 

3. Management oriented program 

4 . Other 

" Strongly agree " or 

" agree " with statement 

TT Graduate study is not needed 

2. "On Job" training is sufficient 

3. Non-credit cour3e3 are sufficient 
^ . Management Graduate work is needed 

5. Math & Sci Graduate work is needed 

6. Engineering Graduate work is needed 47 

* is less than .5% 
1 p<-°5, ? p<.01, 3 p<.001, U p<.0001, 5 p<. 00001 
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TABLE 6 

Time of First Consideration and Final 
Decision of an Engineering Career 



TO- SEX ETHNICITY 



First Consideration 


TAL 


MA 


~FE 




BL 


HI 


WH 


m P 


1 . 


Before High school 


W 


22% 


11* 


c 


32% 


18% 


17% 


20% * 


2. 


During grades 9 or 10 


19 


23 


12 




14 


24 


18 


18 


3. 


During grades 11 or 12 


39 


38 


41 




33 


42 


40 


36 


4. 


During first year of college 


11 


10 


14 




15 


13 


11 


9 


5. 


During second year of college 


5 


3 


9 




3 


2 


6 


5 


6. 


During 3rd or 4th year of college 


3 


2 


5 




1 


1 


4 


8 


7. 


After college 


5 


2 


8 




3 


1 


5 


4 


Final Decision 


















1. 


Before High school 


4% 


5* 


2% 


5 


14* 


5% 


3% 


9% 5 


?. 


During grades 9 or 10 


6 
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14 
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3. 


During grades 11 or 12 


13 


18 


31 




44 


46 


43 


42 


4. 


During first year of college 


19 


18 


21 




10 


28 


19 


20 


5. 


During second year of college 


12 


10 


17 




11 


9 


13 


7 


6. 


During 3rd or 4th year of college 


7 


5 


10 




5 


3 


7 


10 


7. 


After college 


9 


6 


12 




2 


0 


9 


9 



p<.05, 2 p<.01, 3 p<.001, V<-0° 01 » 5 p<. 00001 
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Percentage of Respondents Rating the Following Factors 
as of ."Very" or "Some" Importance in Influencing 
Their Decision to Study Engineering 



K Work Related Fac tors 

30. Liking for problem solving 
142. Challenge 

31. Being curious or creative 
4 3. Salary 

1414. Creativity 

J4 9. Independence 

14 1 . Type of work 

146. Prestige 

145. Security 

148. Leadership 

22. Relevant work experience 
14 7. Rapid advancement 

32. Wanting to be of service to others 
Z. School Related Factors 

18. College engineering courses 
13. High School science courses 
12. High School math courses 

21. Career or occupational information 

1<4. College math courses 

17. College science courses 

16. College physics courses 

20. Aptitude tests 

15. College chemistry courses 

19. Interest inventory results 
1 1 . Career education courses 
<40. Pre-college seminars 

3. People Related Fac tors 

2. Father (or male guardian) 

5. H.S. math or science teachers 

6. College teacher (s) 

1. Mother (or female guardian) 

*J. Friends 

8. Male engineer (s) 

3. Other relative 

10. High School counselors ) 

7. College counselor (s) 

9. Female engineer (s) 
Activity Re lated Factors 

34. Using a computer 

37. Construction hobbies 
36. Mechanical hobby 

29. Science Fiction 

2*4. Technical publications 

35. Building electrical devices 

26. Outdoor activities 

38. Building model airplanes 
25. Science Fair participation 

39. Farm Experiences 

23. Hobby Magazines(eg Pop. Mechanics) 

33. Flying aircraft 

27. Science Clubs 

28. Junior Achievement 
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142 
148 
45 
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67 
57 
55 
50 
148 
45 
35 
2*4 
17 
10 

61% 
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14M 
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32 
27 
22 
22 



32* 
31 
29 
23 
21 
20 
19 
18 
16 
15 
15 
12 
12 
14 



1 



SEX 

MA FE _ 

M* 38V 

81 89 5 

83 82 

74 77 

73 76 

62 78 b 

63 65 
62 63 . 
59 614 i 
514 60 I 
46 36 \ 
145 53 3 
1414 146 

714* 76V 

71 66 1 

66 68 

57 58 9 

53 59 

52 147 

149 46 

145 45 

37 33 

25 23 _ 

19 14 ; 

8 12 3 

60* 61* 

49 147 

141. 50 J 

141 149 

37 314 

32 32 

27 27 ? 
214 18 % 

21 26 \ 
14 15 5 

28* 39*)? 
140 16 \ 
140 12 

24 20 

25 114 

26 12 



1 



21 17 
26 5 
18 12 
20 8 

22 H 
114 8 
13 11 
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82 72 75 
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57 69 55 
1414 36 142 
53 61 146 62 
147 149 43 59 
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68 

70 ' 
35 
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66 67 
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47 39 
51 141 
25 16 
30 25 
20 12 



714* 79* 

69 69 
66 69 
56 57 



53 62 ; 

149 60 3 

146 514 4 

146 140 

314 145 3 

25 21 

16 17 : 



50* 59* 62* 58* 

53 48 148 57 

1414 144 144 149 

52 46 1414 38 

141 35 35 149 

26 37 31 143 

30 38 25 '41 3 

37 19 22 6 

34 31 21 26 3 

11 10 8 6 



142* 142* 31* 
140 39 30 
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33 
27 
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26 
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18 
17 
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28 
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31 
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4 7 10 13 16 19 22 25 
YEARS SINCE BACCALAUREATE DEGREE 



Figure 1 Percentage of Men and Women Engineers Reporting 
High Technical Responsibility (viz., Complex 
to Pioneering Work) by Years Since I5S Degree. 
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7 10 13 16 19 22 25 



YEARS SINCE BACCALAUREATE DEGREE 



Figure 2 Percentage of Men and Women Engineers Supervising 

Professional or Managerial Personnel by Years Since 
ES Degree. 
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I 4 7. 10 13 16 18 22 
YEARS SINCE BACCALAUREATE DEGREE 



are 3 Median Salaries in Thousands of Dollars for Men 
and Women Engineers by Years Since BS Degree. 
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INTEREST PROFILES OF PROFESSIONAL ENGINEERS* 



Kevin D. Shell, William K. LeBold, Kathryn W. Linden, 4 Carolyn M. Jagacinski 

Purdue University 



The Strong-Campbell Interest Inventory (SCII) has been the most extensively 
used and researched Interest Inventory with college (and prospective college) 
students and with college graduates. Moreover, the SCII possesses "the longest 
history of any psychological test in widespread use today" (Campbell 4 Hansen, 
1981, p. v). Despite this long history, the Engineer scale(s) have been exam- 
ined infrequently in contrasting engineering specialties. Nevertheless, research 
that has been conducted using the Eng ineer scale(s) (Bar any 4 LeBold, 1971; Han- 
sen, undated; Lewis, Wolins, 4 Hogan, 1965; Shell, 1982) has indicated meaning- 
ful group differences in mean scores which could be used to help students con- 
sidering engineering or trying to select an appropriate specialty field within 
engineering. Furthermore, the Occupational Themes and Basic Interest Scales, 
much younger by comparison, apparently have been used infrequently (or at least 
seldom reported in publications) in examining engineers or engineering students 
and especially in comparing or contrasting specialties within engineering. 
Because of the 1981 revisions to the SCII, a crossvalidation of the Engineer 
scales and an examination of the Theme Scales and Basic Interest Scales with 
respect to professional engineers would be very beneficial in understanding the 
nature of those who pursue engineering. 

There also seems to be a lack of information concerning the extent to which 
an independent sample might average lower on Its relevant Occupational Scale 
than did its corresponding norm group. Such lower group means might result in 
part from three factors. First of all, discrepancies in average scores simply 
might result from the use of Independent random samples of the same population 
(i.e., sampling error), in which case an Independent sample might average either 
higher or lower than the norm group, usually by no more than two T-score units 
(approximately three standard errors of the mean) Secondly, discrepancies 
might result because the two samples do not represent the same population. In 
this case, the independent sample again might average , higher or lower than the 
norm group with the difference reflecting the difference in populations and not 
bound by a two-unit probability limit. Thirdly, discrepancies might result from 
a regression- to- the-mean effect. In this case, an independent sample would 
average lower than the norm group and closer to the mean of "men- in-general" or 
"women- in-general." The extent to which the independent sample averages lower 
than the norm group would then tend to reflect the difference between the occu- 
pational population and the relevant general occupational universe. Thus, the 

* This publication was prepared pursuant to grant No. SED79-19613 from the 
Research in Science Education (RISE) program of the National Science 
Foundation. Grantees undertaking such projects under NSF sponsorship are 
encouraged to express their judgement in professional and technical matters. 
Points of view or opinions do not, therefore, necessarily represent official 
National Science Foundation procedures or policy. 
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more an occupational population differs from the general universe — as does 
engineering — the greater the extent of regress ion- to- the -mean effect with an 
independent sample. 



The present research focused upon the use of the SCII in occupational coun- 
seling of prospective engineering students or of professionals. Specifically, 
the objectives have been: (1) to identify an interest profile for professional 
engineers using the revised SCII (Campbell & Hansen, 1981); (2) to compare and 
contrast interest profiles of meaningful subgroups of engineers, classified 
according to sex, ethnic background, current career field, level of career 
satisfaction, and number of years since obtaining the bachelor's degree; and (3) 
to examine the extent to which the standard score means of independent samples 
(with respect to the norm samples) on the SCII's two Engineer scales differ from 
the means of their respective norm samples. Thus, this research seeks to "pic- 
ture" the interests of professional engineers as a total general group and as 
separate meaningful subgroups. Furthermore, it seeks to estimate the extent to 
which the SCII norm groups do not accurately represent the average scores of 
their represented groups. 



During the spring and fall off~498ir-SCII data were collected from profes- 
sional engineers as part of the National Engineering Career Development Study. 
The sample consisted primarily of members of professional enginering societies 
but also included graduates from several specific universities and colleges with 
engineering programs. Complete data were available for 488 engineers of whom 
174 were women and 314 were men. Data were also available for 20 minority 
engineers (Black and Hispanic Americans), which can serve as a preliminary exam- 
ination group for comparing minorities and nonminorities. The engineers tended 
to be recent graduates, less than ten years in professional practice. In gen- 
eral, the women possessed less experience than the men. 

Methodology 

Standard score means were first calculated for the total sample of 
engineers for each SCII Occupational Theme , each Basic Interest Scale , the male 
and female Engineer scales, and the two Special Scales ( Academic Comfort and 
Introversion-Extroversion ) . The total sample was then classified into subgroups 
according to sex, ethnic background, current main career field, level of satis- 
faction with their current position (on a 5-point scale), and number of years 
since obtaining the Bachelor's degree (categorized into five groups). Subgroups 
were contrasted using five-way regression ANOVA by means of the SPSS ANOVA pro- 
gram (NIE, Hull, Jenkins, Steinbrenner, 4 Bent, 1975) in order to eliminate 
interaction effects and to identify subgroup differences which are unique to a 
particular classification schema. 
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In keeping with procedures followed in selecting the SCII standardization 
and norm samples of Engineers, it was then decided to restrict the sample of 
professional engineers to only those who were satisfied with their current posi- 
tion in order to reexamine the SCII results. After thus restricting the full 
sample, subgroup comparisons were again performed using the subsample of 369 
professional engineers. Within this sample, career fields were subsequently sub- 
divided according to sex in order to facilitate examination of male-female 
differences within each field across the scales. 



Professional Engineers In General 

SCII means for the full sample (n=488) of professional engineers are 
presented in Table 1. These professional engineersTexhibited above average 
realistic and investigative interests and below average social, artistic, and 
enterprising interests. In terms of basic interests, professional engineers 
were highly interested in mathematics especially, but also in mechanical activi- 
ties and science. They were much less interested (and possibly disinterested) 
in social service, writing, music or dramatics, art, medical service, religious 
activities, merchandising, office practices, teaching, domestic arts, and sales. 
Professional engineers exhibited interests similar to those of professionals 
with doctoral degrees but indicated greater than average introversion, i.e., 
orientation toward individual rather than group or social activities. 

Of special interest were the male and female Eng ineer scales. Professional 
engineers averaged at the female norm group mean on the women's scale but below 
the male norm group mean on the men's scale. Thus, the professional engineers 
in general exhibited interests similar to the interests of norm group female 
engineers but less similar to the interests of norm group male engineers. 

In summary, professional engineers in general seem highly oriented to the 
pursuit of scientific knowledge but even more oriented to the application of 
this knowledge to practical problems. They are more oriented to personal than to 
group endeavors although not toward artistic activities. Their individualistic, 
nonsocial, and nonenterprising orientation may be related largely to their 
extensive scientific and physical-problem orientation. Thus, on a bipolar con- 
tinuum they appear to be more oriented toward physical science problems than 
toward human (or behavioral science) problems. 

Sex Differences . As noted in Table 1, numerous significant (p<.0001) and 
practical differences were observed between male and female professional 
engineers. Moreover, these differences tended to parallel similar differences 
among professional men and women in general, although the magnitude of interests 
were not comparable. While men were more highly oriented toward practical or 
realistic activities (such as mechanical activities, military activities, and 
adventure), as well as athletics, women were more highly oriented toward nature, 
domestic arts, and general artistic activities. Women also tended to have 
interests more similar to persons with doctorate degrees than did men. 

Differences also existed, however, between the interest patterns of the men 
and women engineers and the patterns of professional men and women in general. 
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Women- in-general tended to exhibit more interest than men- in- general in medical 
service, office practices, and teaching, while men- in-general tend to exhibit 
more interest in science, mathematics, law and politics, public speaking, and 
business management. However, no such differences were found for women and men 
engineers. Thus, these results indicate that women engineers possess interests 
which are intermediate between male engineers and women- in-general , but more 
similar to the foraer. 

Of particular importance, not only did men average higher than women on the 
male Engineer scale, but also on the female engineer scale. This finding may be 
best explained by a combination of two "facts." First, male engineers tend to 
exhibit a larger number of general (and strong) engineering characteristics than 
do female engineers, while female engineers tend to exhibit a larger number of 
traditionally nonengineering characteristics. Secondly, women engineers are 
more similar than men engineers to women-in-general, as well as to men-in- 
general, in terms of engineering characteristics. 

Ethnic Differences . The underrepresented minority engineers (Black and 
Hispanic Americans) exhibited interests which were very similar to interests of 
majority engineers. Although undoubtedly due to the small number of minority 
engineers, no mean differences were significant at p=.05. However, few differ- 
ences were large enough to have been sufficiently practical if the number of 
minority engineers had been large enough to adequately indicate great signif i- 



Career Field Differences . As shown in Table 1, numerous career field 
differences were found. With respect to general occupational themes and rela- 
tive to the other fields, agricultural engineers exhibited the most realistic or 
practical interests and were one of the groups to exhibit the least artistic 
interests. In contrast, chemical engineers were one of the groups to display 
the most artistic interests, but they also exhibited the least realistic 
interests. Civil engineers were one of the groups to express the least investi- 
gative and artistic interests, while electrical engineers exhibited among the 
most artistic interests. Industrial exhibited the most conventional interests 
but among the least investigative interests. Mechanical and resource (mining, 
geological, mineral, and petroleum) engineers displayed among the least conven- 
tional interests, with resource engineers exhibiting among the most artistic 
interests. As also noted in Table 1, the three-letter Holland code differed 
from the engineer-in-general code of RIC (Realistic, Investigative, Conven- 
tional) for four of the eight fields: chemical, electrical and "other" 
engineers (IRC) and industrial engineers (RCI) . 

With respect to basic interests, relative to the other fields, engineers 
were among the most interested in mechanical activities, agriculture, science, 
and nature. Chemical engineers were among the most interested in science and 
teaching but among the least interested in agriculture. Civil engineers were 
the most interested in athletics but among the least interested in art, medical 
science, science, and mathematics. Electrical engineers were among the most 
interested in mathematics, science, art, and teaching, but were among the least 
interested in agriculture. Industrial engineers were among the most interested 
in mathematics and business management but among the least interested in athlet- 
ics, agriculture, and science. Mechanical engineers were among the most 
interested in mechanical activities but were the least interested in teaching. 
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Resource engineers were among the most interested in agriculture, science, 
nature, medical science, and art. All other engineers were among the least 
interested in nature and agriculture. Finally, chemical engineers exhibited the 
most comfort in academic situations, and civil engineers, the least comfort. 

Career field differences were also found for both the male and female 
Engineer scales (see Table 1). Exhibiting the most female engineering interests 
were mechanical, agricultural, and resource engineers, while civil engineers 
exhibited the least interest. Similarly, mechanical and agricultural engineers 
displayed the most male engineering interests , and civil and industrial 
engineers, the least. 

Satisfaction Level Differences , found for levels of job satisfaction (see 
Table 1). Accordingly, those engineers who were uncertain about, or dissatis- 
fied with, their current position exhibited the least interest in military 
activities and mathematics and had fewer female or male engineering interests. 

Experience Level Differences . Several significant and practical differ- 
ences were found for number of years since Bachelor's degree, as shown in Table 
1. Those engineers with less than five years of experience (the first two 
groups) were the most interested in domestic arts and medical service. Those 
engineers with three or four years of experience were among the least interested 
in athletics. Those with five to nine years of experience were the least 
interested in social service and religious activities and the least interested 
in writing. Those with 10 to 18 years of experience were among the least 
interested in writing, while those with 19 or more (up to 70) years of experi- 
ence were the least interested in domestic arts and adventure and among the 
least interested in athletics. These last results are understandable considering 
the average of the last group. 

An interesting finding was the presence of a few quadratic (rather than 
linear) group differences for a few scales. Such effects were found for the 
Soc ial Occupational Theme, for basic interests in writing, social service, and 
religious activities, and for the female Engineer scale. Thus, based on these 
differences, engineers with the least experience, or the most experience 
expressed greater interest in religious activities, writing, and social service 
but fewer interests which are typical of female engineers than did engineers 
with a moderate amount of experience. Three possible explanations for this 
phenomenon include (1) historical group differences inherent within the age sam- 
ples, (2) the changing nature of an individual pursuing an engineering career, 
and (3) developmental changes occurring within individuals during a career in 
engineering. Such a phenomenon may merit future research. 

In summary, therefore, the interest profile of a "typical" engineer is not 
adequate to characterize all engineers but simply results as an averaging 
effect. Rather than being "made from a common mold," engineers can be divided 
into meaningful groups according to sex, specific engineering career field, 
level of job satisfaction, number of years of experience, and probably numerous 
others (e.g., job functions performed), with each subgrouping possessing its own 
unique (but homogeneous) profile of characteristics. 
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Satisfied Professional Engineers in General 

For the restricted sample of satisfied engineers (more comparable than the 
original sample to the norm sample), standard-score means are presented in Table 
2, As this table shows, few and only slight variations in mean scores resulted, 
as compared to the means for the full sample in Table 1. This is true whether 
one considers the total sample means or subdivides the sample into the meaning- 
ful groupings. Thus, to report the separate group differences here would dupli- 
cate Table 1 results. 

Because of the numerous sex differences found in the interests of engineers 
and because of the relatively large number of men and women in the sample, 
separate SCII mean scores are presented in Table 3 for men and women within the 
career fields, satisfaction levels, and years of experience groups. Although 
statistical tests of significance were not performed on each male-female com- 
parison individually, numerous differences may be noted in the table, which tend 
to parallel the main effects sex differences (as already noted in Table 2) • 
However, as noted in Table 3, only four significant interact ion- with-sex differ- 
ences were observed: interest in agriculture, adventure, social service, and 
athletics . 

Mean Score Reduction in SCII Engineer Scales 

The last major objective in the present research is the examination of the 
extent to which similar, but independent, engineer samples obtain mean scores on 
their like-sex SCII Engineer scale lower than their respective norm gi -nap. 
Thus, as noted in Table 2, although women engineers experienced inapprecicJ 1* 
mean reduction on their female Engineer scale, men engineers experienced an 
appreciable reduction on their male Engineer scale from the norm group mean of 
50 to the present mean of 46. This reduction would thus suggest that, for male 
engineers, the scale cutoff scores should be adjusted when used for individual 
counseling in order to compensate for this finding. For example, with the 
present sample, a score of 37 on the male Engineer scale (comparable to a score 
of 41 by the norm group) should represent somewhat similar interests with male 
engineers rather than the mid-range interests a score of 37 represents on the 
profile. Thus, with the present sample, a male Engineer score of 37 represents 
the 18th percentage of male engineer interests, although the norm group places 
it at the 10th percentile. It should be noted, however, that such mean score 
reduction is probably important only for individuals scoring Just below the 
range of somewhat similar interests. 

It might al30 be noted again that significant career field differences were 
found among women on the female Eng ineer scale and among men on the male 
Eng ineer scale. Thus, among women, mechanical engineers were highest (and civil 
engineers , lowest) on the female Engineer scale. Similarly among men, mechani- 
cal and industrial engineers were highest (and civil engineers, lowest) on the 
male Eng ineer scale. 

In summary, the two Engineer scales do not equally represent the subf ields 
of engineering, nor does the male Engineer scale represent adequately the 
interests of male engineers. The former lack of subfield or specialty represen- 
tation may be explained, however, by the fact that each career field within the 
total current sample is not represented the same as within the norm group. The 
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TABLE 2. St rung- Campbell Interest Inventory Standard Score Means of Satisfied Professional Engineers Grouped According to Total, Sex, Etnr.icf- 
ty, Current Main Career Field, Satisfaction Level, and Years Since Bachelor's Degree with Grouping-Factor Interactions Removed in 
A NOV A tests. 
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TABLE 3. Strong -".imp be! 1 Interest Inventory Standard Score Means for Men and Women Satisfied Engineers Grouped By Current Main Career 
Field, Sat isf net lor. Level, and Years Since Bachelor's Degree with Significant Grouping-Factor Interact ions-by-Sex Indicated. 
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SAMPLE SIZF. 



Cn£ - Chemical Ergi r.<?e>ri ng 
Or - Civil F.ng; Hearing 
EE - Electrical Engineering 
IE - Industrial Englneeri rg 
ME - Mechanical Engineering 



RE - Resource (Mining, 

Geological, Mineral, 
Petroleum) Engineering 
OtE - Other Engineering 



VS - Very Satisfied 
5 - Satisfied 

M - Male 
F - Female 



A - 1-2 Yea-; 
B - 3-4 Yea-s 
C - 5-9 Years 
D - 10.18 Years 
E - 19-70 Years 



a - p<.05 



p< .01 



p<.005 



p<.001 



p<.0001 
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norm group was more restricted in representing a variety of specialties, concen- 
trating more heavily on electrical and mechanical engineers. 



Conclusions 



Fran the results discussed it seems evident that the "typical" engineer is 
actually a composite of rather heterogeneous groups of engineers, SCII scales 
have major utility for differentiating engineering specialties and for counsel- 
ing potential engineers (and probably even students). However, sex, career 
field, satisfaction, and experience differences were also observed. Thus, 
although engineers tend to differ from nonengineers in interests, major subgroup 
differences within the engineering profession also occur. Moreover, for men, 
interpretation of the male Engineer scale should incorporate a slight correction 
for the reduction of the mean score found. 
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Abstract 



Responses from a national survey of engineers were used to compare the 
background and career characteristics of men and women engineers differing in 
the number of years since they completed their BS degrees (5 years or lessi 6- 
10, 11-15, 16^20 years). The parents of women engineers were more likely to 
hold college degrees and to be employed in professional positions than were the 
parents of male engineers. Fewer women than men reported being married. Among 
those who had received their degree more than five years ago, more women than 
men had obtained advanced degrees. 

Younger engineers and men made their decision to pursue engineering sooner 
than did older engineers and women. Engineers rated work-related factors as 
most important in influencing their decisions to pursue engineering careers* 

While men and women reported comparable levels of technical responsibility 
in their current Jobs, women reported lower levels of supervisory responsibility 
and lower salaries than men. The discrepancy was most apparent among engineers 
who had received their BS degree more than 10 years ago. Women also rated their 
jobs lower than did men on career advancement opportunities and were less satis- 
fied with the progress they had made in their careers. However, the vadt major- 
ity of engineers reported being satisfied with their current Jobs, with older 
engineers reporting greater satisfaction than younger engineers. 
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Engineering Careers: Women in a Male-Dominated Field 



1 



Carolyn M. Jagacinski, William K. LeBold, Kathryn W. Linden, 4 Kevin D. Shell 



During the past 10 years, there has been a dramatic increase in the number 
of women enrolled in engineering schools throughout the country. In 1972, women 
represented Just 2.9% of the freshman engineering students and 2.3Z of the 
full-time undergraduate engineering students (Engineering Manpower Commission, 
1973). As of the fall of 1981, women represented 15. 8% of the freshmen and 
14.5JI of the full-time undergraduates in engineering (Engineering Manpower Com- 
mission, 1982). This increase is a result of a number of factors, including 
better Job opportunities for women in engineering, high-school recruitment pro- 
grams, a greater sensitivity to sex-bias in career counseling among high-school 
guidance counselors and special programs for women engineering students at col- 
leges and universities. 

Together with the increased numbers of women in engineering and other 
male-dominated fields has come an increased interest in the characteristics of 
women who enter male-dominated fields (e.g., Lemkau, 1979; Greenfield, Greiner, 
& Wood, 1980; ffetthews, Collins, 4 Cobb, 1974). Past research has found that 
women in male-dominated occupations generally come from intact families with 
high parental education and a high rate of maternal employment (Lemkau, 1979). 
Women in male-dominated fields also tend to place more importance on career- 
related success than do women in female-dominated fields (Greenfield, Greiner, & 
Wood, 1980). In addition, as a result of their small numbers in the field, wom- 
en in male-dominated careers often suffer from feelings of isolation, lack of 
support from male colleagues, loneliness or sex discrimination (Kanter, 1977; 
Mathews., Collins 4 Cobb, 1974; Standley 4 Soule, 1974). 

Studies of women in engineering have generally involved students rather 
than engineers in the field (Greenfield, Holloway 4 Remus, 1982; Ott, 1978a, 
1978b). While some research studies found differences in academic preparation 
(Jagacinski 4 LeBold, 1981) and academic and career characteristics (Ott, 1978a) 
of male and female engineering students, other studies have reported similari- 
ties between male and female engineering students (Gardner, 1975; Greenfield, 
Holloway 4 Remus, 1982). In a longitudinal study of engineering students at 
Kansas State University, Lindholm and Hummel (1980) reported that, as the number 
of women entering engineering increased, their academic performance became more 
similar to that of their male colleagues; that is, it declined. It may be that 
women who entered engineering 10 years ago had to be at the very top of their 
high-school class. On the other hand, today there is greater acceptance of wom- 
en in engineering so that, although women who are attracted to the field are 
very bright, perhaps they need not be brighter than their male classmates. 

1 . This publication was prepared pursuant to grant No. SED79-19613 from the 
Research in Science Education (RISE) program of the National Science 
Foundation. Grantees undertaking such projects under NSF sponsorship are 
encouraged to express their Judgement in professional and technical matters. 
Points of view or opinions do not, therefore, necessarily represent official 
National Science Foundation procedures, or policy. 
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When the ratio of men to women in a given field begins to change, it is 
quite possible that the characteristics and experiences of individuals entering 
that field may change • Today's woman engineering student is less likely to find 
that she is the only woman in her classes than was the woman engineering student 
10 years ago. Kanter (1977) has suggested that, when the ratio of men to women 
in an occupational field decreases, more attention will be focused on the 
woman's competence rather than her uniqueness. Although the ratio of men to 
women in the field of engineering is still very high, the presence of just two 
or three women engineers in a given department might lead to different experi- 
ences than those that would occur with only one woman in the department. The 
research study reported here examines differences between men and women en- 
gineers who have been in the field for different lengths of time. Of special 
interest is the comparison of recent graduates (out of school 5 years or less) 
with those who have been in the field up to 10, 15, and 20 years. The variables 
examined include demographic and background characteristics, factors influencing 
decisions to study engineering, current job status, job values and job satisfac- 
tion, attitudes towards women in engineering and perceptions of the opportuni- 
ties for women and minorities in engineering. 

Method 

A national survey of professional engineers was conducted during 1 981 as 
part of the National Engineering Career Development Study. Samples of men and 
women engineers were identified with the help of the major engineering societies 
and several universities and colleges having engineering programs. Women and 
minorities were over sampled so that comparisons relevant to the purposes of the 
study could be made. The National Engineering Career Development Survey was 
sent to each engineer in the sample. The survey was 12 pages long and included 
sections covering employment, education, background characteristics, factors in- 
fluencing decisions to study engineering, self-assessments of abilities and oth- 
er traits, job values and job satisfaction. Two follow-up letters were sent to 
non-respondents. Surveys were returned by 2,852 engineers representing approxi- 
mately 50% of the original sample. 



The research presented here was limited to respondents who had received 
their BS degree within the past 20 years and were employed full-time in en- 
gineering at the time of the survey ( N= 1 96 1 ) . Men and women were assigned to 
one of four groups, depending upon the number of years since they had received 
their BS degree: (1) 5 years or less, (2) 6-10 years, (3) 11-15 years, (4) 16- 
20 years. Analyses were conducted in order to compare men and women engineers 
in these different BS groups on a variety of dimensions. Analysis of variance 
and chi-square procedures were used to test for significant differences. Be- 
cause the sample size was so large and many tests were made, only differences 
significant beyond the .01 level are considered. However, results which are 
significant between the .01 and .05 levels will be noted in the tables for the 
benefit of the reader. 



Results 

Background and Demograph ic Characteristics 



Table 1 presents information about the background and demographic charac- 
teristics of the respondents. The majority of our respondents were white, with 
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a greater percentage of women than men reporting their race as white. Men in 
our sample were more likely to be married than were the women (p<.001). Approx- 
imately one-half of the women were married, with slightly more of the women in 
the older BS groups reporting being married. The increase in the percentage of 
married respondents with the increase in years since BS was much more dramatic 
for men than for women. In terms of current educational level, the majority of 
engineers who had graduated more than five years ago had attained advanced de- 
grees. Women in the older BS groups were more likely to have attained a degree 
beyond the BS than were the men in the older BS groups (jK.001). 

The fathers of women engineers were more likely to hold professional posi- 
tions than were the fathers of male engineers (g<.01). In fact, nearly one- 
fourth of the women's fathers were engineers themselves. In addition, the fa- 
thers of women engineers were more likely to have attained a BS or advanced de- 
gree than were the fathers of male engineers (p<.001). There was also a general 
trend for a greater percentage of fathers of recent graduates to have advanced 
degrees. Moreover, the mothers of women engineers were more likely to hold pro- 
fessional positions and were somewhat less likely to be homemakers than were the 
mothers of male engineers (g<.001). As with the fathers, the mothers of women 
and younger engineers were more likely to have bachelors or advanced degrees 
(p<.001) than were the mothers of men and older engineers. These results are 
consistent with previous studies of women in male-dominated fields (Lemkau, 
1979; Standley 4 Soule, 197 1 *; Valentine, Ellinger & Williams, 1975). 

An examination of those engineers who reported being married revealed that 
approximately one-third to one-half of the women in each BS group were married 
to engineers. For each BS group, over 80% of the married women engineers had 
spouses who were engineers or professionals, while less than one-half of the 
wives of male engineers were engineers or professionals. Moreover, women s 
spouses were more likely to haye BS or advanced degrees (gX.001) than were the 
the spouses of male engineers. 



Career Decisions 

Respondents were asked to indicate when they first considered a career in 
engineering and when they made their final decisions. Analysis of both vari- 
ables revealed significant sex differences (jK.001 for each). Almost one-half 
of the men first considered engineering prior to their junior year in high 
school, with approximately 75* having considered it before entering college (see 
Table 2). On the other hand, one-third to one-half of the women first con- 
sidered engineering after entering college. Among women in the two younger BS 
groups, about one-third first considered engineering after entering college, 
while this figure was closer to one-half for the two older BS groups. Among the 
men, more than one-half made their final decisions to pursue a career in en- 
gineering prior to entering college. Over one-half of the women made this final 
decision after entering college. There was also a significant difference among 
the BS groups in terms of their final decisions to study engineering, with the 
two younger groups tending to make the decision sooner than did the two older BS 
groups (£<.003). 

Engineers rated the importance of a large number of factors which may have 
encouraged them to pursue a career in engineering. Each factor was rated for 
its importance on a four-point scale, ranging from "none" to "very". Summary 
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scales were formed by averaging individual's responses to related items. Five 
scales were developed: (1) people-related factors? (2) guidance-related fac- 
tors; (3) work-related; (4) hobbies and activities; and (5) courses, 
Cronbach's coefficient alpha was computed for each scale, and these coefficients 
ranged from ,67 to .87. Table 2 presents the mean scores obtained on each of 
these scales for men and women in the different BS groups. 

The people-related scale was composed of eight items, including relatives, 
friends, engineers, college counselors and teachers. Analysis of the people- 
related scale values revealed a significant effect for BS group (j><.001). As 
can be seen in Table 2, people were a more important influence for engineers in 
the youngest BS group, than for older, or more experienced, engineers. It also 
appears that the people-related items were not highly important. The mean scale 
value for each group was approximately 2.0, which corresponds to "little" impor- 
tance on the original four-point rating scale. 

The second scale consisted of six items dealing with guidance instruments 
and activities, such as interest inventories, career education courses and gui- 
dance counselors. Analysis of the data obtained for this scale did not reveal 
significant differences among the groups. It also appears that the items on the 
guidance-related scale did not play a major role in the engineers' decisions to 
pursue a career 'in engineering, given the low mean values. 

The work-related scale consisted of 12 items dealing with job characteris- 
tics (e.g. prestige, challenge, rapid advancement, liking for problem solving, 
security). There was a significant difference among the BS groups for this 
scale (g<.001). Examination of the means in Table 2 indicates that work-related 
factors were relatively more important for the younger BS groups than for the 
older BS groups. It also appears that work-related factors were fairly influen- 
tial, given the potential range of the scale. For each group, the mean scale 
value for the work-related factors was higher than the mean scale values of the 
other four scales. 



Fifteen items were included in the hobbies and activities scale. Some ex- 
ample items include science clubs, building electrical devices, hobby magazines 
and flying an aircraft. While these items were not very influential in an abso- 
lute sense, they were more important to male engineers (p<.001) and to engineers 
in the younger BS groups (jK.005) than to female engineers or engineers in the 
older BS groups. 

The last scale consisted of seven items dealing with high school and col- 
lege courses in math, science and engineering. Analysis of the data for this 
scale revealed a significant interaction effect (g<.008). An examination of the 
means in Table 2 shows that the courses were most important to women in the 
youngest BS group and least important to women in the oldest BS group. On the 
other hand, there was only minor variation in the importance ratings of courses 
for male engineers. 



The overall pattern of means in Table 2 shows that most of the factors were 
rated as being more important by the youngest BS group than by the older BS 
groups. This may be, partially a function of the relatively small amount of time 
since these engineers made their decisions to pursue careers in engineering. 
Engineers were asked to assess the importance of various factors to decisions 
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which were made in the past. It may be harder for the engineers in the older BS 
groups to remember how important various factors were to them, thus leading to 
generally lower ratings by the older groups. In general, the work-related items 
and courses received the highest importance ratings for each group. 

Current Job Status 

Engineers answered a number of questions about the characteristics of their 
current (1981) positions. Respondents rated their degree of technical responsi- 
bility on an eight-point scald, ranging from simple-routine work requiring no 
experience (Level 1) to complex tasks requiring thorough knowledge of standard 
guides (Level 6) through pioneering work requiring outstanding knowledge of the 
most advanced techniques (Level 8). While degree of technical responsibility 
tends to increase with experience (years since BS, p<.001), no sex difference 
was found for this variable. Figure 1 illustrates the pattern of these results. 
For illustrative purposes, "the dimension of years since BS degree has been di- 
vided into a larger number of groupings in the figure than was used in the 
tables. 

Respondents also reported their degree of supervisory responsibility. A 
nine-point rating scale was used, ranging from no supervisory responsibility 
(Level 1) to supervision of professional engineering and scientific personnel 
(Level 5) up to the highest administrative post (Level 9). Analysis of this 
variable revealed two main effects (^<.001 for each) and a significant interac- 
tion (p<.004). Figure 2 presents the percentages of men and women engineers in- 
dicating level 5 (supervision of professionals) or higher according to the 
number of years since their BS degree. As can be seen in the figure, there are 
only minor differences between men and women who have been out of college five 
years or less. However, the curve for men generally increases across the whole 
range of years since BS degree, while the curve for women tends to level out 
after about eight years. 

A similar pattern can be seen in the salary curves depicted in Figure 3. 
Again, men and women reported comparable median salaries for the first seven or 
eight years of experience, but beyond that point women reported substantially 
lower salaries than did men (interaction effect, jp<.001). The salary curve may 
be largely a function of the observed differences in supervisory responsibility. 
Management represents a popular career path among engineers and greater super- 
visory responsibilities are likely to be associated with higher salaries. A 
larger percentage of men (17.2J5) than of women (10. 4Jt) reported the principal 
function of their current job as being management. These results should be in- 
terpreted with some caution, because women in the older BS groups were more 
likely to have had a break of at least 6 months in their career than were men in 
tne older BS groups. However, other studies have also found some divergence in 
the salary curves of men and women engineers after 10 years of experience (Jaga- 
cinski 4 LeBold, 1981; McAfee, 1974; Rossi, 1972). 

Job Values and Job Satisfaction 

Engineers rated a large number of job characteristics in terms of how im- 
portant each was to them personally and to what extent each factor characterized 
their current positions. These ratings were made on four-point scales, ranging 
from "none" to "very". The importance ratings were factor analyzed for the pur- 
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pose of scale development. On the basis of this analysis, three scales were 
formed by averaging related items. The first scale dealt with intrinsic work 
characteristics (e.g., "opportunity to innovate and propose new ideas," "oppor- 
tunity to work on problems for which there are no ready-made solutions •")• The 
second scale involved career advancement (e.g., "a chance to exercise leader- 
ship," "adequate preparation for top level careers," "opportunity to move into a 
management career"), and the third factor involved aspects of the work environ- 
ment (e.g., "flexible working hours," "pleasant people to work with," "I know 
exactly what my work responsibilities are"). Cronbach's coefficient alpha in- 
dices for the scales ranged from .76 to .82. Table 3 presents the mean scale 
scores for men and women in the various BS groups. The intrinsic factor was 
quite important to all respondents, regardless of sex or BS group. Analysis of 
the career-advancement factor revealed a significant interaction effect 
(p<.002). As can be seen in Table 3, career advancement was highly important to 
most groups but was rated somewhat lower by women in the two older BS groups 
than by any of the other groups. Finally, there was a significant difference 
among the BS groups in terms of the work- environment factor, with the younger BS 
groups placing greater importance on this factor (g<.001) than the older BS 
groups . 

Scales were also formed for the ratings of how characteristic each factor 
was of engineers' current Jobs in the same manner as for the importance ratings. 
Alpha coefficients for the characteristic rating scales were .89 for intrinsic, 
.85 for career advancement and .75 for work environment. As can be seen in 
Table 3, the means for the characteristic rating scales are generally lower than 
the means for the importance rating scales. This difference might be expected 
because the importance ratings represent an ideal and the characteristic ratings 
represent the reality. There was a significant difference among the BS groups 
on the intrinsic factor, with the older BS groups rating their positions higher 
on the intrinsic scale than did the younger BS groups (p<.001). For the career 
advancement factor, men rated their Jobs higher than did women (p<.003). Howev- 
er, the interaction effect also approached significance (p<.013), which is re- 
flected in the fact that there is little difference between the career advance- 
ment ratings of men and women in the youngest BS group but a substantial differ- 
ence between the ratings of men and women in the other three BS groups. Given 
the lower ratings of the women in the two older BS groups, it should also be re- 
called that these two groups rated the career-advancement factor as being less 
important than did the other groups. 

Finally, a significant difference was found among the BS groups for the 
work environment factor (p<.008), even though there is little variation among 
the means for this factor. The youngest and the oldest BS groups rated their 
positions higher on this factor than did the other BS groups. Again, it should 
be noted that this factor was more important to the youngest BS group than to 
the older BS groups.. 

Engineers also rated the extent to which they were satisfied with their 
work in their current position (five-point scale) and their satisfaction with 
their progress in their occupation (four-point scale). The group means for 
these variables are also presented in Table 3. Although a large majority of the 
respondents were satisfied with their work (rating of 4 or 5), a significant 
difference was found among the BS groups (£<.006), with a higher mean satisfac- 
tion rating for the older BS groups than for the younger BS groups. In terms of 
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career progress, there was a significant difference between the ratings of men 
and women (g<.001), with men expressing greater satisfaction with their progress 
than did the women. 

Women and Minorities In Engineering 

The survey Included seven Items dealing with opinions concerning working 
women. Respondents Indicated whether they agreed or disagreed with these state- 
ments, using a four-point scale ranging from "strongly disagree" to "strongly 
agree". Some example Items Include: "It Is acceptable for women to assume 
leadership roles In Industry as often as men;" "Women possess the self- 
confidence required of a good engineer." Ratings for these Items were averaged 
In order to provide a single measure of attitudes towards women In the work 
force. The alpha coefficient computed for this scale was .85. Group means for 
this variable are presented In Table 4. Women expressed significantly more 
favorable views than did men (g<.001). Although the Interaction effect was not 
significant, it is interesting to note that, among the women, the youngest BS 
group had the least favorable attitudes, while among the men the oldest BS group 
had the least favorable attitudes. Although a sex difference was found on this 
scale, men did generally agree with most of the statements, but women were more 
likely to agree strongly with the statements than were the men. 

Respondents were asked to evaluate the opportunities for minorities in en- 
gineering relative to whites. A five-point scale was used, with 1 indicating 
minorities have better opportunities, 3 meaning equal opportunities for minori- 
ties and whites and 5 meaning that whites have better opportunities. A signifi- 
cant difference among the BS groups was found (g<.001), with the younger BS 
groups being more likely than others to Indicate that minorities have better op- 
portunities and the older groups being more inclined than others to indicate 
that whites have better opportunities. The group means can be found In Table 4. 

Respondents also rated engineering opportunities for women relative to men. 
Again, a five-point scale was used, with high scores signifying that men have 
better opportunities than women. Significant effects for sex (p<.001) and for 
BS group (p<.001) were found on this variable. As can be seen in Table 4, men 
In the two younger BS groups were somewhat more inclined than others to believe 
that women have better opportunities than men. As compared to men, women en- 
dorsed the opinion more strongly than men that men have better opportunities In 
engineering than do women. In general, the greater the number of years since 
completing their BS degrees, the morj4 likely engineers were to endorse this 
opinion. 

Discussion 

Although men and women engineers appear to differ in many background 
characteristics, they appear to be Influenced by similar factors In their deci- 
sions to pursue a career In engineering. It is notable that the more recent en- 
gineering graduates made their decision to pursue careers in engineering earlier 
than did the older graduates. This was true of both male and female engineers. 
It thus appears that efforts to recruit women into the field of engineering dur- 
ing high school have been somewhat successful. However, it is also noticeable 
that guidance-related factors were rated fairly low In importance relative to 
influencing the respondents to pursue careers in engineering. There may still 
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be room for progress in this area through special recruitment efforts designed 
to attract women and minorities into engineering. Efforts to inform students 
about career opportunities in engineering during their freshman year of high 
school could help to overcome the problem of students not taking the necessary 
prerequisite courses during high school (e.g. math and science). 

Pre-college summer seminars may be another way of providing prospective 
students with information about engineering careers. While many colleges and 
universities have made efforts to develop such programs, only a small proportion 
of the potential pool of students is being reached. In this study, approximate- 
ly 80% of the engineers indicated that pre-oollege seminars were of no impor- 
tance in influencing them to pursue a career in engineering. It is highly like- 
ly that most of these people never had a chance to attend a pre-oollege summer 
seminar. 

Evidence of differences in the career advancement opportunities for men and 
women in engineering is quite disturbing. Women in the older BS groups reported 
lower levels of supervisory responsibility and lower salaries than did men. 
Women also rated their Jobs lower than did men in terms of career advancement 
and were less satisfied with the progress they had made in their careers. 
Further evidence of this apparent inequity was found in terms of engineers' per- 
ceptions of the opportunities for women in engineering. Both women and older 
graduates (men and women) tended to endorse the opinion that men have better op- 
portunities in engineering than do women. Moreover, McAfee (1974) has reported 
that women in engineering are less likely to be promoted than are men. In the 
present study, the discrepancy between men and women seems most apparent among 
the two oldest BS groups, i.e., engineers who were probably in the field at the 
time of McAfee's study. It is possible that the opportunities for women in en- 
gineering are changing as the number of women in engineering increases. No ap- 
preciable difference in supervisory responsibility was observed among engineers 
in the first BS group (out less than 5 years). 

Respondents also indicated their starting salaries for their first position 
after attaining the BS degree. Starting salaries were comparable for men and 
women in the two younger BS groups; however, men reported higher starting 
salaries than did women in the older BS groups. Nevertheless, women also re- 
ported lower levels of supervisory responsibity than did men on their first 
jobs. 

The reason(s) for these discrepancies in the positions of niale and female 
engineers cannot be determined from this study. McAfee (1974) suggested that 
women are not promoted as often as men, because employers expect women to drop 
out of the labor force in order to raise children. However, McAfee also pointed 
out that labor force statistics show that women in professional positions work 
as many years as do their male colleagues. Rossi (1972) suggested that women 
may have lower salaries because they do not pursue advanced degrees. However, 
the present study shows that women in the older BS groups are more likely than 
their male oolleagues to have obtained advanced degrees. Perhaps women do not 
have the management training required for supervisory positions, but women in 
our sample were more likely than were men to be pursuing or planning to pursue 
an MBA. It may also be that women are not given the opportunity to demonstrate 
their management abilities and, therefore, are less likely to be promoted. On 
the other hand, it is possible that the equity of the Jobs of the younger gradu- 
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ates in our sample is a result of affirmative action legislation and that it 
will just be a matter of time before women are promoted to higher supervisory 
levels. 

Whatever the reason(s) for this apparent inequity, it seems important that 
women be assured of equal opportunities in the field of engineering if we are to 
continue to tap this talented pool of potential engineers. 
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TABLE 1 

Background and Demographic Characteristics of Sample 



YEARS SINCE BS DEGREE 



Race 

Black 

Hispanic 

Asian 

White 

Foreign National 

Marital Status 
Married 

Educational Level 
BS degree 
MS degree(s) 
Ph.D. 

F ather s Occupation 
Engineer 
Professional 
Other 

Mo ther ms Occupation 

Engineer 

Professional 

Homemaker 

Other 

Spouse 's Occupation 3 
Engineer 
Professional 
Homemaker 
Other 
(No. of Cases) 

Father's Education 
BS degree or higher 

Mother 's Education 
BS degree of higher 

Spouse 's Education 3 
BS degree or higher 

(No. of Cases) 

a Based on respondents 
x: £<.05; y: £<.01 ; 



0-5 


Yrs. 


6-10 


Yrs. 


11-15 Yrs. 


16-20 Yrs. 


M 


F 


M 


F 


M 


F 


M 


F 


6% 


3* 


9* 


4* 


4* 


3* 


0* 


0* 


11 


2 


8 


2 


5 


3 


0 


0 


1 


3 


4 


3 


5 


5 


11 


0 


78 


91 


72 


89 


79 


89 


83 


100 


4 


1 


7 


3 


7 


0 


6 


0 


51* 


45* 


76* 


53* 


87* 


60* 


92* 


55* 


63* 


77* 


38* 


19* 


20* 


14* 


18* 


0* 


36 


24 


55 


76 


66 


60 


52 


73 


1 


0 


7 


5 


14 


26 


30 


27 


15* 


23* 


9* 


24* 


13* 


28* 


13* 


19* 


42 


41 


39 


42 


36 


33 

JJ 


42 


52 


43 




52 


34 


51 


39 


45 


29 


0* 


1* 


0* 


0* 


0* 


0* 


0* 


0* 


18 


22 


12 


25 


13 


35 


13 


10 


51 


44 


55 


43 


55 


46 


66 


52 


31 


33 


33 


32 


32 


19 


21 


38 


5* 


58* 


2* 


48* 


1* 


34* 


0* 


29* 


38 


25 


33 


35 


35 


53 


46 


57 


22 


0 


36 


1 


39 


0 


37 


7 


35 


17 


29 


16 


25 


13 


17 


7 


(274) 




(276) 




(115) 




(70) 






(263) 




(69) 




(32) 




(14) 


35* 


50* 


23* 


43* 


22* 


40* 


33* 


38* 


24* 


29* 


15* 


28* 


13* 


22* 


17* 


19* 


48* 


84* 


53* 


79* 


52* 


82* 


64* 


71* 


(554) 




(395) 




(140) 




(78) 


(21) 


(600) 




(127) 




(47) 





Significance of 
Tested Effects: 
Sex YrBS Int. 



who were married, 
z: £<.001 



z z z 



z z 
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TABLE 2 

Time of Decision to Pursue a Career in Engineering and Importance Ratings 
of Factors Influencing the Decision to Pursue a Career in Engineering 



YEARS SINCE BS DEGREE Significance of 





0-5 


Yrs. 


6-10 


Yrs. 


11-15 Yrs. 


16-20 


Yrs. 


Tested Effects 




M 


F. 


M 


L 


M 


F 


M 


F 


Sex 


YrBS Int 


Time of Career Decision 






















First Considered Engineering 




















First two years H. S. 


43* 


18* 


44* 


34* 


45* 


37* 


49* 


38% 


z 


X 


Last two years H. S. 


40 


48 


43 


34 


29 


18 


36 


12 






After Entering College 


17 


34 


13 


32 


26 


45 


15 


50 






Final Decision 






















First two years H.S. 


12* 


4* 


13* 


9* 


18* 


15* 


15* 


6* 


z 


y 


Last two years H.S. 


47 


36 


53 


37 


37 


27 


39 


38 






After Entering College 


41 


60 


34 


54 


45 


58 


46 


56 






Factors Influencing 






















Career Decision 






















(Mean Importance Ratings) 








1.89 


1.96 










People-Related 


2.03 


2.15 


1.93 


1.88 


1.94 


1.92 




z 


Guidance-Related 


1.43 


1.43 


1.38 


1.21 


1.40 


1.23 


1.48 


1.37 




X 


Work-Related 


2.86 


3.00 


2.78 2.86 


2.66 


2.78 


2.69 


2.59 




z 


Hobbies and Activities 


1.80 


1.48 


1.74 


1.40 


1.68 


1.37 


1.65 


1.33 


z 


y 


Courses 


2.56 2.66 


2.60 


2.40 


2.52 


2.44 


2.53 


2.26 




x y 



Four-point scales; higher numbers indicate greater importance, 
x: p<.05; y: p<.01 ; z: p_<.001 
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TABLE 3 

Job Values and Job Satisfaction 



Importance Ratings 
Intrinsic Factor 
Career Advancement 
Work Environment 

Characteristic Ratings 
Intrinsic Factor 
Career Advancement 
Work Environment 



YEARS SINCE BS DEGREE 
0-5 Yrs. 6-10 Yrs. 11-15 Yrs. 16-20 Yrs. 
MF MF MF MF 



3.43 3.38 
3.25 3.32 
3.37 3.41 



2.95 2.86 
2.89 2.88 
3.04 2.98 



3.42 3.43 
3.31 3.21 
3.34 3.27 



2.99 2.88 
2.93 2.72 
2.98 2.86 



3.38 3.48 
3.21 3.13 
3.17 3.25 



3.12 3.09 

2.93 2.72 

2.94 2.87 



3.43 3.32 
3.28 3.13 
3.18 3.18 



3.10 3.10 
2.95 2.79 
3.00 2.94 



Significance of 
Tested Effects: 
Sex YrBS Int. 



x 

z 



z 

y 



Satisfaction Ratings 

With Work 4.02 3.89 4.03 3.70 4.15 4.11 4.16 4.10 

With Career Progress 2.69 2.57 2.63 2.35 2.64 2.34 2.62 2.38 



x 

z 



y 

X 



x: £<.05; y: £<.01; z: £<.001 
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TABLE 4 

Women ard Minorities in Engineering 



YEARS SINCE BS DEGREE Significance of 

0-5 Yrs. 6-10 Yrs. 11-15 Yrs. 16-20 Yrs. Tested Effects: 

MF_ HZ HZ HZ Sex YrBS Int . 

Attitudes Towards Women a 2.93 3.49 2.93 3.57 2.89 3.60 2.76 3.60 z 
In the Workforce 

Opportunities for b 2.78 2.81 2.90 3.23 2.92 3.15 3.21 3-76 x z 
Whites/Minorities 

Opportunities for c 2.78 3.26 2.93 3.71 3.17 3.73 3.34 4.18 z z 
Men/Women 



Four-point scale; higher values indicate more favorable attitudes. 

b Mears > 3.0 indicate Whites have better opportunities. 
c Means > 3.0 irdicate Men have better opportunities. 

x, p_<.05; y, p<.01 ; z,p<.001 



ERIC 



232 



F-8-17 - 




4 7 10 13 16 19 22 25 
YEARS SINCE BACCALAUREATE DEGREE 



Figure 1 Percentage of Men and Women Engineers Reporting 
High Technical Responsibility (viz., Complex, 
to Pioneering Work) by Years Since BS Degree. 
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I 4 7 10 13 16 19 22 25 
YEARS SINCE BACCALAUREATE DEGREE 



Figure 2 Percentage of Men and Women Engineers Supervising 

Professional or Managerial Personnel by Years Since 
BS Degree. 
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MALE 





FEMALE 



J I I 



4 7. 10 13 16 18 22 25 
YEARS SINCE BACCALAUREATE DEGREE 



Figure 3 Median Salaries in Thousands of Dollars for Men 
and Women Engineers by Years Since BS Degree. 
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